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CONTROLLED VOLUME PuMP 


in this typical instrumented open loop chemical feed 
system, a flow recorder transmits electrical signals, 
in proportion to main line flow, to a variable speed 
drive which automatically varies pumping speed 
in proportion to flow. Variable speed drives arg 
also availoble for pneumatic control systems 
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Milton Roy Controlled Vole 
Pump with dial adjustment 4 
stroke length and variable spa! 
drive, controlled by a pnevmé 
positioner receiving air signalsd 
3 to 15 psi, proportional to fx 





Accuracy within + 1% 
is the key to precise ratio control 
with Controlled Volume Pumps 


Milton Roy Controlled Volume Pumps meter liquids 
in measured volumes against a positive pressure 
differential between suction and discharge... with an 
accuracy within + 1%. 


As a ratio controller, the Controlled Volume Pump 
ratios the flow of additive to a varying main line 
flow or process unit. A flow meter signals the rate of 
flow to the pump, which automatically regulates its 
pumping speed in correct proportion. 

Capacity of Controlled Volume Pumps varies with 
the diameter of the plunger, length of the plunger 
stroke, and plunger stroking speed. Stroke length 
and speed can be automatically or manually adjusted 
to process requirements. 


These pumps conserve chemicals, since they bot 
meter and pump the exact amount of chemical 
needed in a process. They save space and installatia 
costs, since surge and mixing tanks can be small, ati 
in some cases eliminated. These and other inherett 
advantages are not available in most types of fu 
instrumentation. 


Write for Bulletin 1253, ‘‘Controlled Volume Pum 


in Process Instrumentation.”’ 


Mitton Roy Company, Manufacturing Engines 
1300 East Mermaid Lane, Philadelphia 18, Pa. 
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If production 
“pivots” 
on costs 


ODERN, standardized produc- 

tion methods developed by 

Welton V. Johnson mean better, 

lower cost instrument pivots, 

shafts and other precision mini- 
ature parts for you. 


Quality production methods 
assure you the finest pivots, shafts, 
staffs and other miniature special 
steel parts, all heat treated for 
maximum hardness and polished 
to a metallographic finish. Sizes 
up to #;’’ diameter. 


Write today for complete in- 
formation on Johnson pivots, 
samples or specific quotations. 

LA 1157 


Welton WV. 
ohnson 


Engineering Company, Inc. 


LYif A LO 


precision miniature parts 


95 SUMMIT AVENUE 
SUMMIT 3, NEW JERSEY 
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IN THIS ISSUE 





News and Views about Feature Articles and Author, 





Improved Infra- 
Red Analyzers. 
Your editors pre- 
sent here (page 
118) an_ article 
that should stim- 
ulate a reevalua- 
tion of the capa- 
bilities and appli- 
cations of infra- 
red analyzers by 
both the user and 
the manufactur- 
er. The whole A. J. Andreatch M. D. Liston Cedric Beebe 
subject of contin- 
uous-stream analyzers continues to receive unusual attention, and in this field the 





infrared instrumeuts are a leading type. 

The story’s three co-authors state: “this article was written to report on a new 
principle for non-dispersive analyzers which we thought sufficiently important to 
justify publication.” We are sure our readers will all agree. 


Following a BEE from Minnesota in 1940, and after several years experience at | 


Perkin-Elmer and GM Research Lab, “Max” Liston founded Liston-Becker iy 
1950. Electronics is his hobby, too, for he can be heard on 10 or 20 meters almost 
any evening under call letters WIPLW “Poor Little Woman.” Max and wife 
“Jerry” really believe in infra-red for their do-it-yourself house is radiant heated 
and solar oriented. 

Co-author “Andy” Andreaitch has a chemical and physical chemistry back 
ground with degrees from South Dakota School of Mines and South Dakota U. 
He developed his instrument skills at the Washington Naval Research Lab where 
he worked on an atmospheric analyzer for atomic submarines. He now heads 
Liston-Becker’s Application Engineering. 

Cedric Beebe won degrees in physics and physical chemistry at Massachusetts 
U and Carnegie Tech, worked at absorption spectroscopy at Mellon Institute 
and is now Project Engineer for Liston-Becker. ‘“Ced” has his own ideas on how 
to heighten hi-fi, having built his own amplifier, and FM tuner. If the usual 
family pattern holds, the fact that his rig is housed in cabinets can be credited 
more to his wife Elizabeth than to Ced’s interest in electronics. We are pleased 
to report two of these authors are ISA members. 


Calibrating Analyzers. The preparation of gases of known 
composition is obviously an essential first step in calibrat- 
ing, testing, and maintaining gas analyzers. In view of the 
interest developed when this paper was read at the South- 
wide Chemical Conference (ISA cosponsored) last De- 
cember, your editors felt it deserved the wide audience of 
ISA Journal readership. 

The precision, gas-flow blending equipment described in 
this article (page 128) was originally developed at the 
duPont Engineering Research Laboratory, because of the 
need for a method of preparing gases of exactly known 


concentration. Author P. D. Schnelle, who is Research 
Supervisor of the Applied Physics Seetion says: “This 
equipment is used routinely in our research in developing P. D. Schnelle 


analyzers to meet our Company’s needs. We recognize that 
other workers have similar problems, so we feel that publication of this paper may 
be of value.” 

Phil Schnelle is a real family man with three children and the wholesome, 
homey hobbies of carpentry, cabinet-making and gardening. Phil is a Chemical 
Engineering grad from Kansas State College. He has worked for Montsanto 
Chemical at East St. Louis, Oak Ridge and Texas City, and in 1950 joined duPont 
at their Sabine River Works in Orange, Texas. 

(Please Turn to Page 84) 
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pays for itself in one application... . 


CEC VIBRATION METER 


When control of vibration is critical, CEC’s 1-117 Vibration 
Meter is one of the best investments your company can make. 
Extremely versatile, accurate and rugged, the portable 1-117 
is recommended for any vibration analysis where 115 volt, 
50/60/400-cycle a-c is available. 

Case histories prove this quality instrument quickly paid for 
itself many times over in laboratories and jet-engine produc- 
tion and overhaul facilities ... more than doubled machine tool 
life by pinpointing vibration amplitudes of less than 0.0001”. 


Type 1-117 


PROVIDES DIRECT READINGS of average velocity and either 
linear or torsional peak-to-peak displacement on a large, easy- 
to-read meter. Output may also be connected to an oscilloscope 
or oscillograph for more detailed wave-form study. 

FEATURES 4 INPUT CHANNELS with individually adjustable 
sensitivity . . . interchangeable high-pass filters for low-fre- 
quency cut-off . . . highly stable amplifier. The 1-117 is also 
adaptable to rack mounting. The only external accessories 
needed are suitably matched, self-generating pickups. 


For complete specifications, please write for Bulletin CEC 1538B-X18, or contact your nearby CEC field office. 
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Hysteresis and 
Derivative Con- 
trol. When any- 
thing goes 
wrong in an in- 
strument sys- 
tem, your aver- 
age instrument 
engineer wants 
to know exactly 
| why. But here’s 
} a new twist; 
| right from start- 
up, the all-elec- 
tronic controls 
of the new Rock-Island refinery wor 
| working unusually well. Taking 4 
characteristic Boydian approach, oy | 
author Dave Boyd wanted to know ¢;. 
actly why. And he tells you with his 
usual efficiency on page 136. Enlisting 
| the help of his homemade analog com. 

puter “Albert” (for Einstein), Daye 

analyzed the controllers and the 
process. His findings in essence are: 
| older-type controllers have hysteresis ' 
—‘dead band’’—and derivative an 
small | hysteresis don’t mix. 
3” x 4” x3” ‘Trying to introduce Dave Boyd to 
ISA people is almost like re-reading 
° | the history of the Society itself. 
lig ht For from the Society’s founding, 
Dave has been an energetic committee 
under 8 Ibs. man. Served as First Vice President | 
in 1952, and has been a prolific confer. 
rugged ence writer and section lecturer as 
well. 
Recently, Dave has taken on inter. 
| national stature, having traveled to 
accu rate | Heidelburg, Germany last September 
to deliver a paper to an international 
Stable, reliable automatic control congress. About the 
time you get this April issue, Dave 
will be in Tokyo reading his article to 
| the Japanese Control Society. 


THINK 


MODERN 






D. M. Boyd, Jr, 


insiston BARTON 2 


DIFFERENTIAL PRESSURE UNIT 
when specifying your instrimentation 






portable, versatile 


Model 224 
Instruments 


for Low-Temper- 
.\ ature Testing. 
The Model 224 like the well known Model 199 There’s a lot of 
incorporates the patented Barton Rupture Proof Bellows principle very Interesting 
/ \ ; , instrumen- 

and can withstand over-ranges up to the pressure rating of the housing 


tation informa- 
regardless of the differential pressure range of the unit. This unit obsoletes tion in this 





, . , ‘Pies easy-to-read, pic- 
the lubricated pressure tight bearing, by transmitting turestory on 
bellows motion to the exterior of the housing through a torque tube. With differential page 124. Gen- 
/ | . Z . : ‘\ , eral Motor’s Re- 
¢ . 75" ’ 9 si 2 ‘ 5 s 
pressure ranges from 0 75” W.C. to 0-400 psi and housings rated from 500 psi | a ae dn 
‘ sj 99 "3 a maxi xibility < ility. shenees ¢ ria 
to 3000 psi, the Model 224 offers a maximum of flexibility and utility signers and in R. Re. Beckonelll 
strument build- 


ers have solved the many unusual 
problems of low-temperature testing 
with ingenious and even good-looking 
special instruments. Author R. RB. 
| Bockemuehl says of his activity: “It 
is the general policy of the GM Re 
| search Staff to publish as much 
their work as possible to actively par 
ticipate in exchange of ideas thru pub 
| lications such as the ISA Journal. 
| For this policy, your editors, and we 
| know our readers too, are heartily 
Refer to Bulletin 224-1 or contact Barton Sales Engineers in most principal cities. | grateful. “Bob” Bockemuehl won a 
1952 EE degree from Michigan U, fF 


= AR i ee RE in S TR U M CE N T | owing three years in the nore 
| present job: Senior Research Engin 
- OrRP O R A ¥yrtos in charge of the Electronic Group of 


the Physics-Instrumentation Depart: 
ment. 


Available in five basic models. 
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model 225 
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Attention! All Users of Nickel Alloys... 


New Driver-Harris 
Vacuum Melting Service 
Now in Operation 





After many years of experience with vacuum cal and analytical control show improvement in 
melting programs, Driver-Harris now offers a one or more of the above ways. If you are seek- 
complete vacuum melting service for almost all ing further improvements in the D-H Alloys 
of the 132 special purpose alloys made by this you use, inquire now for information on how 


Driver-Harris Vacuum Melting Service can 
help you. Address your inquiry to Dept. VMS. 


company. 

The specific benefits gained by vacuum melt- 
ing in the production of nickel-chrome alloys 
are today clearly established. They are: 


1. Much closer control of analysis—particularly 
in alloying with the highly reactive elements, 
Titanium, Aluminum, Columbium, Calcium, 
and Zirconium. The normally high affinity for 
nitrogen and oxygen these elements have is com- 
pletely eliminated in vacuum melting, thereby 
opening new avenues in alloy production. 






2. Great reduction in inclusions, especially 
oxides and nitrides, results in higher ductility 
and tensile properties. In fine wires, the im- 
provement in properties is frequently so great 
that wire sizes may be reduced without sacrifice 
of strength. An example of the gre@tly im- 
proved microstructure is illustrated in the 
metallographs shown. 







A: *. Ce sas - = \ — 
po Lae, : 2 ** NTS — ts 


Polished and etched sample of Air Melted 
NICHROME* V in annealed condition. 


3. Complete elimination of gas, not from the 
surface only but from the entire mass. Alloys so 
produced are therefore more desirable in the 
manufacture of electron tubes. 


4. General improvement in electronic, elec- 
trical, and mechanical properties to meet speci- 
fications. Because closer control of analysis is a 
primary advantage of vacuum melting, we can 
now achieve these specific improvements with 
remarkable certainty. 





. - . - 
Almost all of the Driver-Harris Alloys now Vacuum melted NICHROME V, annealed. Note 
vacuum melted and processed under close physi- that reduced inclusions result in much larger grain 
*T.M. Reg. U.S. Pat. Of. size for the same annealing lreatment 


Dyrwer-Harris HARRISON, NEW JERSEY 


—_— _—— «¢ -—. — 
* 





COMPANY 
BRANCHES. Chicago Detroit, Cleveland, Louisville, Los Angeles San Francisco In Canada: The B. GREENING WIRE MPANY f Hamilton, Ontario 
MAKERS OF THE MOST COMPLETE LINE OF ALLOYS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT EATING INDUSTRIES 
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-=*never fails 


Accuracy 
unaffected by 


tube size or shape 
Regardless of any differ- 
ence in the size or shape of 
U-Type manometer legs, the 
difference between column 
heights will always be a 
true indication of the un- 
known pressure. More de- 
toils in Bulletin G-14. 





















ERIAM MANOMETERS 


A manometer is operated by the force 

of gravity. Its perfect reproducible 
accuracy depends on nothing else. 

That is why a manometer is always 
accurate ... today, tomorrow and forever. 
Calibration is never required .. . never 
subject to question. 

This unfailing accuracy is the reason why 
manometers are the primary standard 

by which other instruments are judged, 
calibrated and verified. 

Accuracy and dependability go hand in 
hand in the broad line of Meriam 
Manometers. For this reason, they are 
being specified for an ever increasing 
number of industrial as well as laboratory 
applications . . . wherever dependable, 
low cost, low maintenance 
instrumentation is desired. 


NEW 


. complete and informative guide to 
manometer theory and practice as well 
as manometer models for plant, field and 
laboratory use. Just ask for Bulletin G-14- 
The Meriam Instrument Company, 10920 
Madison Avenve, Cleveland 2, Ohio. 
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} coming up 


Selling Management on Data Log. 
ging. It’s all very well for us engi: 
neers to talk enthusiastically about thy 
advantages, techniques, and equipment 
of data logging for process scanning 
production scheduling, in-process jp 
ventory control, etc. But, when our 
plans get up to high-level Managers, 
how will they react? Undoubtedly, 
many a well-engineered, economically. 
justifiable data-logging project ha 
died a-borning through inept present, 
tion by the technical staff to their top 
management men. 

An early ISA Journal will carry 
solid suggestions on how to introdyg 
your management to data logging 
from John E. Read, Senior Instrument 
Engineer for duPont at Wilmingto, 
Read points up, with a touch of humor, 
some misconceptions about data log 
ging, commonly held by many manage 
ment people, which obscure their views 
on its potential value. Read show 
how to dispel these obscurities, hoy 
to bring DL down out of its dreamof 
the-future role, with tips on how to & 
plain to your managers just what's ip 
volved in hardware, performance, re 
liability, better products, and econom 
ics. And too, just how radical are the 
changes that management must make 
in its concepts of procedures and op 
erations. He ends up with a “dip into 
the future” of data logging consoles, 


Electronic Controller Trouble Shoot 
ing. Our “Maintenance Log” will som 
feature a fine story on how to find 
what’s wrong in an electronic contra 
system, before you begin to tinker with 
its several parts. We've all read mant 
facturer’s service instructions on the 
individual units — transmitters, cr 
trollers, recorders, and valve-relays. 
But usually, it’s up to the servicemal 
to first find which unit, in the whole 
system, is faulty. A typical service 
situation goes like this: service & 
partment gets trouble reports from 
operator at panel board. Process & 
on stream but “something’s wrong” 
So, with minimum disturbance to pre 
duction, the maintenance man must 
look at the system as a whole, trying 
to discover where and what the trouble 
is. 

What’s his line of attack, what doe 
he check first, power supply—chatt 
record — transmission circuits — cor 
troller adjustments — control valves? 
This story gives the logical, systema 
ic procedure that enables the ser 
iceman to seek and surely find te 
real trouble in the shortest time, 
with least lost production, and with 
out “fixing” a lot of equipment that 
wasn’t at fault in the first place. 
This practical, down-to-earth stom 

by Fred Finck, who is Service 
Manager at Manning, Maxwell, 
Moore’s Industrial Control Divisio® 
which makes the “Microsen” electronie 
control line. 
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Bureau of Standards Bulletin for Feb- 

(Vol. 41, No. 2) carries a preliminary statement 

on “Maximum Permissible Radiation Exposure to Man.” 

It is based on studies of genetic effects and possible short- 

of life due to radiation exposure of a large fraction 

of our population, as well as for occupational exposures. 

it is recommended that all existing installations be 

brought to conform to these new standards as soon as 

practicable. This information is of deep concern to 

all atomic and nuclear instrument makers, designers, 
ysers and servicemen. 

2 

mdence schools are becoming an increasingly 

‘wportant factor in the training of engineers, according 

to a recent survey made by the National Home Study 

Council, Washington, D. C. Dr. Homer Kempfer, 

executive director of the group, pointed out over 40,000 

enrolled in home study engineering courses last 

. He also added that in practically all states the 

Professional Engineer examinations are open to high 

school grads with eight years of engineering experience. 

& 

Substantial improvements in magnetic amplifiers, switch- 

ing and memory devices, pulse transformers, and power 

transformers’ are now possible through a new magnetic 


alloy developed at Bell Telephone Laboratories. This 


material, called Supermendur, permits reductions in the 
size of magnetic components without any sacrifice in per- 
formance, and will facilitate the design of new com- 
having greatly improved performance character- 
istics. It has higher permeability and lower hysteresis 


losses at higher flux densities than any previous material. 
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os of a new assembly technique expected to 


bring further sales growth to the young semiconductor 
industry, was announced last month by Hughes Aircraft 
Co. The new manufacturing shortcut—called a “machine- 
gun” method—replaces long, laborious handwork in as- 

ing semiconductors into electronic circuits. J. S. 
} + manager of the firm’s semiconductor di- 
vision said, “the young semiconductor industry, already 
anticipating a 500 percent expansion to a $300-million 
annual output figure by 1960, can expand even faster 
now that this bottleneck is eliminated.” 


& 
Radio equipment so sensitive it can “hear” invisible 
lars, to be used for tracking the first man-made moon, 
8 in production, according to a joint announcement by 
the Navy Dept. and Bendix Aviation Corp. The radio 
— called Minitrack — was designed and built by the 
Naval Research Lab. to track an earth satellite. An at- 
tempt will be made to launch a satellite during the Inter- 
national Geophysical Year (July, 1957-December, 1958). 
The Minitrack system, along with 11 other receivers being 
built by Bendix, will be placed up and down the American 
continents to tune in radio beams from the man-made 
Moon as it orbits in space. 

e 


Consolidated net sales of the Walworth Co., manu- 
facturers of valves and pipe fittings, were $84,308,978 for 
1956, highest in the firm’s history, according to the re- 
ey) sued annual report. Net income totaled $4,476,- 
$2.21 per share on 2,022,236 shares of stock. 


#1955 Walworth’s net sales totaled $51,609,026, and 
Feamings were $2,354,141. 
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) What's New in the Industry 


Arerican industry may have to revise its battle plans 
in the fight to relieve the current shortage of engineers 
according to the results of a survey published last month 
by ASME. The survey, conducted at the annual ASME 
meeting in New York last November, indicates that the 
majority of engineers who answered think that industry 
should put more emphasis on increasing the productivity 
of engineers already employed. They also thought en- 
gineers should be provided with more technical assist- 
ants, have increased salaries, and be given more recogni- 
tion and prestige. 

. 
Only about nine percent of the country’s high school 
guidance counselors have a science background accord- 
ing to an article in last month’s issue of the American 
School Board Journal. Several scientific authorities 
have cited this fact as “one of the first major break- 
throughs” in determining some basic causes of the na- 
tion’s shortage of engineers and scientists. It points up 
the need for counselors to have more knowledge about 
science as a step towards interesting young people in pro- 
fessional careers. 

© 

Officials of Aerojet-General Nucleonics announced 

Officials of Aerojet-General Nucleonics announced 
that on Saturday night, February 23, the second AGN 201 
training and research reactor went into satisfactory op- 
eration. The reactor went critical with 657 grams of 20 
percent enriched U-235. The first AGN 201 reactor 
went critical last October with 656 grams of 20 percent 
enriched U-235. The first reactor was in operation when 
the second started up, consequently, this marked the first 
time that two reactors have been in operation concur- 
rently by a private industry. 

. 
The nation’s food processors were urged recently to fore- 
go traditional manual methods and adopt the newer 
“tools of automation.” Quality of products, production, 
and profits, will all benefit from broader applications of 
automatic processing techniques, in the opinion of W. J. 
Scarlett, of Minneapolis-Honeywell. He told delegates 
to the National Canners Assn. convention in Chicago 
that despite exaggerated reports, “automation is not a 
technological fad, but a down-to-earth approach to more 
efficient ways of doing business. 

a 
The largest demand and highest starting salaries for 1957 
college graduates is for engineers, according to the 11th 
Annual Report, “Trends in the Employment of College 
and University Graduates in Business and Industry, 
1957,” by F. S. Endicott, of Northwestern University. 
The survey of 200 companies indicates that there will be 
an attempt to hire about 35 percent more engineers than 
last year, and that average starting salaries for engineers 
will be $433 a month. Last year’s starting rate was 
$415 compared to $383 for other fields. 

o 
Guided missiles, radars and other defense weapons will be 
more reliable in action, thanks to a super-sleuth with X- 
ray vision now used by Raytheon Mfg. Co. to check 
special electron tubes going into these devices. The 
sleuth, a specially-designed automatic X-ray detector, 
photographs up to 18,000 subminiature tubes per day 
and ferrets out flaws hidden to the human eye that some 
day could cause the tube and weapon using it to fail. 
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THE TECHNICAL PROBLEMS @ 
modern national defense have mate 
the United States the world’s bigggg | 
supporter of technical research, The | 
fiscal year, the Government is spending 
an estimated $2.7 billion dollars i 
Army, Navy, Air Force and AEC it 
search, much of it devoted to solutigg | 
of instrumentation problems. Thi 
figure represents over half the to 
research to be accomplished in i 
nation. The work will be done in Gop | 
ernment, institutional, and private 
laboratories throughout the country. 

Much of this research will not be om 
secret weapons, but will be devoted to 
the development of new instruments, 
new materials, and new methods whid 
have an immediate industrial applice 
tion. And many of the results of the 
research will be available to you asa 
scientist, engineer, or manufacturer t 
use in development of your ow 
products and processes. 

This is the result of a law passed by 
Congress in 1950 which assigns to the 
Office of Technical Services (“OTS”) 
the responsibility for collecting the 
non-classified reports of Government 
sponsored research, reproducing them, 
and selling them at the cost of printing 
and handling to the American sciet 
tific and industrial public in order that 
the nation’s economy and welfare may 
derive the greatest benefit from neW 
discoveries. 

Last year approximately 
copies of research reports were pur 
chased by many scientific institutions 
and industrial firms to use in theif 
research laboratories. One _ striking 
example of how these reports were 
used is the case of a mirror manufat 
turer who was losing $10,000 a year 
through the discard of faulty mirrors. 
Through a Government research Tt 
port from OTS he found the answer 
his problem and eliminated this sub 
stantial loss from his annual operation. 

For the instrument engineer 
manufacturer, there are new reports 
from the Army, Navy, Air Force, Ato® 
ic Energy Commission, and other 
every month 0 


182,000 


agencies coming in 
new developments in electronics and 
automation, instruments for a varied 
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IBM GROWTH 


PRODUCT DEVELOPMENT ENGINEER: Before his recent promotion, 
this man was a member of a small engineering “team” (two 
ME.’s, an E.E. and a model maker) in IBM’s Poughkeepsie 
plant. His specific project entailed the creation of the “ultimate 
package in printed circuitry.” His group “brainstormed” the 
project in continual sessions, putting the results in model form. 
Then the group would try to “tear the idea to shreds” in order 
to create something even better. 


Could you handle 


Jobs like these continually open up at IBM—due to 
rapid expansion. If you are an engineer or scientist — 
or have equivalent experience— you may be qualified 
for such a position. Innumerable opportunities exist in: 


© Photo and magnetic device 
memory 
© Semi-conductor research, devel- 


© Computer systems planning 
© Numerical analysis and 


programming . 
@ Electronic circuit design and opment, and manufacturing 
packaging ® Manufacturing process control 


© Electrostatic phenomena © Computer systems testing 


® Real time systems engineering © Test equipment design 


Economic experts rank the electronic computer with 
automation and nucleonics in growth potential. More 
than 10,000 electronic computers will be in operation 
by 1966. IBM sales have doubled, on the average, 
every five years since 1930. IBM engineering labora- 
tory personnel quintupled in the past five years. IBM 
spent $19,000,000 on research and new product 
development in 1956. Salaries are excellent; company- 
paid benefits set standards for industry today. Person- 
nel turnover at IBM is less than one-sixth the national 
average. 


DATA PROCESSING . ELECTRIC TYPEWRITERS 
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promoted these men 





PRODUCT CONTROL ENGINEER: Promoted recently, this man form- 
erly worked at IBM’s Poughkeepsie manufacturing facilities. 
His job was to design information systems to insure a smooth 
flow of work through the plant. “It takes creative engineering 
ability to design these systems,” he’ll tell you, “and administra- 
tive ability to ‘sell’ a system to higher management and make 
it stick. If you possess this rare combination of abilities, this is 
the job for you!” 


eir responsibilities? 


FOR THE FACTS about an engineering career with IBM, 
just write, outlining background and interests, to: 


R. A. Whitehorne 
’ Mgr. of Engineering Recruitment, Dept. 6304 


International Business Machinés Corporation 
590 Madison Avenue, New York 22, N. Y. 


Where would you like to work for IBM? 


IBM plants and laboratories 
are located in: 

Endicott, Kingston, New York 
City, Owego, Poughkeepsie, 
N. Y.; San Jose, Calif.; Wash- 
ington, D. C.; Greencastle, Ind.; 
Lexington, Ky.; Rochester, 
Minn.; Sherman, Texas. Branch 
offices in 189 cities through- 
out the U.S.A. 





INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 
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| of uses including some in the gro , 

| atomic industry, and new Materigh 

and processes which can be used jp 
| instrument manufacture. A few pop 
reports released through OTs 

| titled: Apparatus for Determ 

Biarial Strength Properties of 

and Supporting Test Data; Some 
| cent Developments of Self-Re 
| Gages for Measuring the Intensity 
Mechanical Shock ; Temperature Trans. 
ducers; A High-Speed, High-Pressyr, 
Gage; A Simple, Objective Tes; for 
Cable Noise Due to Shock, Vibration » 
Transient Pressures; A Large Bariyp, 
Titanate Accelerometer for Shock Ye. 
locity Measurements; Magnetic Typ. | 
Recording System for Pressure-Tiny 
Records of Underwater Explosion: 
Method of Wavelength Measurement 

| for the Centimeter and Millimety 
Wave Regions; Video Presentatin 
Analyzer, 50 KC to 10 MC; Analyzer 
Atmospheric Design; Portable Reade 
for DT-60 Dosimeters; and Pulses ' 
Light Reader for the DT-60 Glass Dog. 
meter. 

From 300 to 600 new reports in aj 
fields of science and industry are r 
leased each month by Government 
agencies through OTS. Those reports 
of widest interest are reproduced ip 
printed form; the remainder are é& | 
posited at the Library of Congress and 
may be obtained by the public in pho 
tocopy or microfilm form. 

How can you keep up with new re 
ports available? All new reports, 
whether printed or deposited at the 
Library of Congress, are listed in the 
OTS monthly publication U. 8. Gover 
ment Research Reports, $6 a year from 
Superintendent of Documents, U. § 
Government Printing Office, Washing- 
ton 25, D. C. Prices and ordering in 
structions are given. Press release 
are issued to the trade, business, pro 
fessional, and scientific press on the re 
ports selected for printing, and some 0! 
these printed reports are also reviewel | 
in the OTS monthly Technical Reports 
Newsletter. In production of Techni 
cal Reports Newsletter, an effort is 
made to select as much material as bs 
available of interest to small and me 
dium size industrial firms. This pub 
lication is available at $1 a year from 

AMPHENOL NO. IMPEDANCE ay Superintendent of Documents, U. § 

. Government Printing Office, Washing 

_ -s ton 25. 

421-105 In addition to research reports, 013 
also publishes abstracts of Govert 
ment-owned patents that are now fre 
for use by private firms on a non¢r 
clusive basis. These are published 2 
a series titled the Patent Abstract 
Series. Of the volumes in this series, 
PB 111464 Instrumentation, $2, and PB 
111468 Electrical and Electronic App 
ratus, $4, would be of interest to reat 
ers of this magazine. Later patels 
will be found in PB 111854 Patent 4b 
stract Series Supplement, $3.75. Thes 
publications may be ordered from OTS, 
U. S. Department of Commerce, Was? 
ington 25. Reports may also be ordereé 
through the Department of Commert 
field offices. 
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Public Disinterest in Science 


© Most technically trained people will agree that the average American has very little appreciation for 


science and scientific personnel. A thought-provoking report on a survey by the American Association 
for the Advancement of Science clearly points out the critically negative relation of science to social 
forces and issues. The eminently qualified committee which made the survey says this crisis is being 
generated by a basic disparity. At a time when decisive political, economic, and social processes have 
become profoundly dependent on science, the appreciation for science has failed to attain its appropriate 
place in the management of public affairs. 


At a time when the American people owe practically everything in their standard of living to science 
they have the least regard for it. Dollars spent for scientific research have increased fifteen times in 
the last twenty-three years. Scientific activity is the second most rapidly expanding sector of our social 
structure (military activities are first). About 84% of the 1957 federal expenditure for research is 
earmarked for matters related to national security. Science advances have created completely new indus- 
tries such as chemical, electronic, nuclear energy and pharmaceutical, representing direct extensions of 
laboratory experience to an industrial scale. 


A number of alarming conditions point up the unfavorable public interest in science. So called 
“practical” men of business and public affairs frequently disregard scientific advice and prefer to rely 
on “common sense” which Einstein called “ a deposit of prejudices laid down in the mind prior to 
the age of 18.” Recent surveys indicate that young people have well-rooted opinions that rather 
normal scientific people are “eggheads”, “longhairs” and “freaks”. American “practical success” phil- 
osophy subordinates scientific thinking processes, often confusing opinions with facts which makes for 
difficulty in establishing a basis for finding facts. The rewards given to scientists, engineers and educa- 
tors are steadily falling compared with most other wage groups. The shortage of adequately trained 
engineers and technicians in the instrument and control industry alone is direct proof of public dis- 
interest in the sciences. 


As with education, government, politics and public health—better appreciation for science begins as 
an individual responsibility. Those with scientific training have a social obligation to encourage greater 
appreciation of their profession. If we are to protect our way of life and continue to advance in the 
world as a society, science and scientists will have to be paid more than lip service on special 
occasions and in polite conversation. We must teach our children to respect and recognize both truth 
and knowledge, and to respect and reward those who teach and create. 


Let's revaluate our individual appreciation of science and, by example, make our contribution to a 
more healthy public interest in science. 


Chas td Ce, 


Editor 

















ENGINEERS’ NOTEBOOK 











In the past few years, infrared analyzers have evolved from 
laboratory instruments into accurate, versatile, rugged ang. 
lytical tools, ideal for in-plant continuous-stream analysis 


of a wide variety of liquids and gases. 


Here described js 


an important new non-dispersive, positive-type analyzer 
which uses a differential principle to compensate for sam. 
ple-cell corrosion and dirt, and for overlapping spectra 


improving the Infrared Gas Analyzer’ 


A STUDY RECENTLY was undertaken to determine 
what improvements in present analyzer designs might be 
incorporated to make the positive-type, non-dispersive in- 
frared analyzer more useful and versatile. This study re- 
vealed two areas of possible improvement: (1) better zero 
stability, which would mean less frequent checking against 
a standard; (2) better discrimination between materials 
having overlapping spectra. This would help eliminate the 
effects of overlapping spectra or interference which had 
caused false responses to materials in the stream other than 
those to which the instrument was sensitized. 


Zero Instability 

The only source of zero instability in the modern chopped- 
beam infrared analyzers is the optical system itself. A shift 
of zero is produced by changes in source emission, or in the 
transmission of the windows, cells, and other optical parts. 

The following typical situation shows the difficulty of 
stabilizing the zero. To obtain an accuracy of 1% of full 
scale with an instrument having 10% modulation of the 
infrared beam for full scale, the optical transmission of the 
sample cell must be held constant within 0.1%! The re- 
quirements are even more severe for instruments that use 
a lower percent of modulation. 

Although even a higher degree of stability than this is 
obtainable under laboratory conditions, severe difficulties 
are often experienced when the instrument is placed in the 
dirty and corrosive gas streams common in many plants. 
Efforts to overcome these difficulties have produced many 
papers on sampling and sample preparation (See reference 
1 and 2 at end of article). They have led also to the almost 
universal use of standards which can be inserted either 
manually or automatically to check and correct for these 
optically produced drifts. 


Detector Design 
To eliminate these difficulties, our study showed the 
desirability of using the same optical systems for two de- 








*Based on a presentation at the Iith Annual ISA Instrument-Automation 
Conference and Exhibit, New York City Coliseum, September 17-21, 1956. 
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by Max D. Liston, Anthony J. Andreatch 
and Cedric Beebe 


Liston-Becker Plant of Beckman Instruments Inc. 


Springdale, Connecticut 


tectors having different spectral sensitivity. Of the several 
which were conceived, the configuration most nearly ap 
proaching this ideal is shown in Figure 1. Note that this 
configuration is possible only with the positive type analyt 
er in which the detectors can be placed in optical series. 


An instrument of this type was built and evaluated in the 
laboratory. It consists of a single source, a light chopper 
of conventional design, the essential sample cell, and a first 
detector sensitized for the gas or liquid of interest. This 
first detector has a window in the bottom so that the ub 
absorbed energy passes through and is available at a second 
detector. The second detector is made sensitive to regions 
of the spectrum next to the principal bands of the gas of 
interest. (The factors determining this sensitizing will b 
described later.) 


The capacitive diaphragm of the second detector is placed 
on the side of the stationary electrode opposite from that 
of the first detector so that the signals obtained from the 
two diaphragms are 180 degrees out of phase. Thus, the 
ratio of the outputs of the two detectors is obtained by 
taking their difference and amplifying the resulting signal 
This amplified “error” signal is then used to operate a 
optical wedge located between the first and second detectors. 
The wedge, or shutter, is moved to intercept more or les 
of the infrared beam until signals from the two detectors 
are equal and a null is obtained. Those familiar with the 
popular double-beam spectrometers will note the similarity 
in the method of obtaining the ratio of two optical signals 
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Figure 1. Diagram of posi- 
tive type monobeam ana- 
lyzer in which the two 
detectors are placed in 
optical series. 








Drift in Monobeam Analyzer 


Preliminary tests on this laboratory instrument were very 
encouraging. The effects of sample cell transmission and 
source temperature changes were diminished several times 
as compared to the standard Liston-Becker Model 21. How- 
ever, drift on warm-up was not improved. This drift was 
traced to changes in the sensitivity of the detectors with 
temperature. In the monobeam differential analyzer, each 
detector produces a large signal. At balance, these two 
signals cancel each other. However, if temperature changes 
alter the sensitivities of the two detectors by different 
amounts, the two signals will not cancel and the net effect 
will be a drift in zero. Drift from this source had not been 
observed previously with conventional analyzers because 
they are always operated close to balance or null. 

Another objectionable feature also was observed. Since 
the thermal mass of the gas charges in the two detectors 





Figure 2. Final form of 
the dual-beam differential 
analyzer. Overload and 
drift characteristics of 
mono-beam analyzers are 
overcome by adding a sec- 
ond, parallel beam. 
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may differ greatly, their outputs may not be exactly 180 
degrees out of phase. This can result in a large out-of- 
phase signal in the error amplifier which can produce over- 
loading and other undesirable effects. These effects are 
particularly troublesome where low percentages of modula- 
tion are used. Since the excellent zero-stability obtainable 
with the monobeam principle permits the use of low 
percentages of modulation, it was felt essential that this 
latter objection also be overcome. 


Advantages of Dual Beams 


To minimize the objectionable features of the monobeam, 
we decided to add a second beam in parallel with the first, 
as shown in Figure 2. The optical parts of this second 
beam and the detectors are identical with those of the 
first, and a similar infrared source is employed. This ap- 
proach eliminates the objectionable features of the mono- 
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Figure 3. Close-up of the cell and detector assembly of 
the differential analyzer. 


beam instrument, and it is possible to operate both the first 
and second detectors from balance so that slight changes in 
sensitivity have no effect on the zero stability. Also, since 
both detectors are generating small signals, no large out- 
of-phase signal is produced when they are subtracted. 
When properly adjusted, the dual-beam or differential 
analyzer is unaffected by dirt or other optical obstructions 
in either the sample or reference cell. This feature is basic 
in the instrument’s design—the output signal depends on 
the difference between the outputs of the two detector cells 
and is independent of the over-all magnitude. Thus, in a 





Figure 4. The complete differential analyzer. Control 
section (left) and analytical section (right) can be lo- 
cated up to 700 feet apart. Explosion-resistant cover 
for analytical section (rear). 
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properly adjusted instrument, a card can be placed in @ 
beam to intercept up to % of the light with only 
effect on the zero or the calibration. This shows that dix 
which would cut off up to % of the light, would have ¢ 
slight effect on the zero or calibration of the instrument 



















Dual-Beam Analyzer 


The cell-detector assembly of the dual-beam ana} 
shown in Figure 3. Basic construction of all the ¢ 
parts is like that of the Liston-Becker Model 21, which# 
been produced in relatively large numbers in the Past fer 
years. 

One of the unique construction features is the use gf 
special coaxial meter movements as servos to operate th 
light shutters located between the first and second detecm 
They consist of a meter movement of the coaxial type 
a shaft is fastened to the meter coil and extended about® 
axis of rotation. A small flag is attached to thig ¢ 2 
that its rotation varies the amount of light intere 
These movements are small and very reliable (Figureg | 
In addition, they permit the instrument to have qa 
safe” feature—that is, failure of the source, chopper mote 
or amplifier will cause the reading to drop immediately jp 
zero. Arrangements can be made to have this drop sound i 
an alarm, shut down a plant stream, or perform any othe 
desired function. Such a feature has proved to be i 
portant in many control applications. 

A complete differential analyzer is shown in Figure 4, } 
consists of an analytical section and a control sectig, 
The analytical section is built into an explosion-resistap 
Crouse-Hinds case with a base 8” x 10” x 5” high anda 
cylindrical cover 7%” diameter, either 14” or 20” high, de | 
pending on the length of the sample cells used. It § 
designed to operate near the plant stream, and can be » 
to 700 feet from the control section. The control section js 
6” x 7” x 13” deep, and is of plug-in drawer-type construe 
tion for ease of service. Front panel controls are a zn 
and a span adjustment. A test meter is included for 
trouble-shooting and instrument alignment. Power drain is 
75 watts at 115 volts, 60 cycles. 


APPLICATIONS TO DIFFICULT ANALYSES 


Isobutane in Normal Butane 


A petroleum industry problem which has been extensively 
studied by infrared analysis (Ref. 3, 4, 5) is the analysis 
of isobutane (00-10%) in normal butane with isopentane 
(0-3.5%) as the interferent. This problem illustrates situx 
tions involving complete overlap of infrared spectra. The 
similarity of isobutane (IC4) and isopentane (IC5) is 
shown in Figure 5. As can be seen, none of these com 
pounds shows absorption in regions where the others are 
transparent. Greatest difference in the spectra is observed 
in the region of 8.5 microns. However, the most effective 
IC4 band, centered at 8.5 microns, is severely overlapped by 
a broad IC5 band centered at 8.6 microns. The effect of this 
overlap on previously available commercial instruments has 
been a large error in IC4 analysis with variations in 105 
concentration. 

In the conventional positive-type analyzer—see 
Figure 6—the accepted procedure is to charge the detectot 
with 100 mm of IC4. Maximum discrimination ratio of 
IC4 against IC5 is then 2.6/1, where the discrimination 
ratio is defined as the ratio of signals obtained from equal 
concentrations of the compounds in question. A ratio of 
2.6/1 indicates that the IC4 signal is 2.6 times as great a 
the IC5 signal. This results in as much as 13% error in al 
analyzer with 10% IC4 full-scale due to variations of up to 
3.5% in IC5. If full scale is made 3.5% IC4, a 0 to 3.5% I@ 
variation will introduce up to 37% error. 

Attempts have been made to use a filter charged with IG 
to improve performance. This is of little value, howevéh 
because such a filter reduces the usable IC4 signal 1 
rapidly. Such reduction is caused by the IC5 band at 86 
microns spreading over the IC4 band at 8.5 microns. 

In the negative-filtering analyzer—part (2) of Figure 
the sample stream is passed through a single sample cell: 
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Figure 5. Infrared absorption spectra of deisobutanizer bottoms- 
stream components — isobutane, isopentane and normal butane. 


The analyzer is sensitized by placing IC4 in the sensitizing 
cell and compensating for IC5 by placing IC5 in the com- 
pensating cell so that the detector sees essentially the same 
signal for IC5 in both beams. Basically, this involves 
filtering of IC4 in one beam and IC5 in the other, and the 
filter charges are varied until maximum discrimination is 
obtained with a minimum usable signal. Martin and 


Thomas’, in using this type of analyzer, report that they 
have been able to obtain a discrimination ratio of about 
5/1. 

By combining the negative-filtering analyzer with a posi- 
tive type detector, see (3) of Figure 6, a maximum dis- 
crimination ratio of about 10/1 can be obtained with a 


usable signal. Higher discrimination ratios have been 
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Comparison between infrared analyzers of different types. 





















































a 
| 
SENSITIZING DETECTOR | COMPENSATING DETECTOR DUAL ANALYZER 
ete ar SRS ee 
-_ — — | | a 7 ee 
DETECTOR CHARGE | 100 M.M. ABS. ISOBUTANE 109 M.M. ISOPENTANE me. 
| 100 M.M. CO 
| bs les a oe — 
DETECTOR VOLTAGE | 0.50 0.35 
= ~ a a 
MODULATION N-BUTANE | 60% | 50% 
; = — $i 
USEABLE DETECTOR SIGNAL 0.2 0.18 
VOLT RMS 
SIGNAL VOLT RMS 
a : ; . i — 
10% ISOBUTANE | 40.022 | 0.0045 0.0040 
: 1 » GREENER ——————__ 
3.5% ISOBUTANE | +-0.008 0.0014 0.0014 
3.5% ISOPENTANE 0.003 0.0025 00004 
DISCRIMINATION RATIO (IC4/1CS5) 2.6 (1C5/1C4) 1.7 (104/105) 35—100 
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Table lI. 


Characteristics of the dual or differential analyzer when adjusted 


to analyze isobutane in the presence of normal butane and isopentane. 


achieved in the laboratory by using this approach, but the 
increase in filtering reduces the usable signal below that 
needed for a reliable plant instrument. 


In the differential analyzer, part (4) of Figure 6, the 
sensitizing detector is charged with IC4 and is essentially 
a positive type analyzer. A discrimination ratio of 2.6/1 
is obtained. In terms of millivolts, this means tha‘ a 3.5% 
IC4 concentration will give a signal of 2.6 mv, and a 3.5% 
IC5 concentration will produce a signal of 1 mv. The com- 
pensating detector is then charged with IC5 so that a 3.5% 
IC5 concentration will produce a signal of 1 mv. Since 
the signals from the two detectors are 180 degrees out of 
phase, and since the IC5 signal has been made equal in the 
two detectors, all response to IC5 has been removed. By 
using this method it has been possible to analyze for 0-10% 
IC4 with an error of only 1% of full scale due to a 3.5% 
variation in IC5. The discrimination ratio obtained was 
greater than 35/1. 


A unique advantage of this method is that if the full- 
scale range of the analysis is changed to 3.5% IC4, the 
error due to a 3.5% IC5 variation can still be reduced to 
only 1% of full scale. This is done merely by adjusting the 
signals from the two detectors electrically to obtain a more 
precise cancellation of the IC5 signal. 


The differential analyzer does not use filter cells and is 
therefore capable of obtaining maximum use of the avail- 
able infrared energy. The analyzer essentially performs 
two analyses at the same time and in the same analyzer. 
The sensitizing detector analyzes for the desired compound 
while the compensating detector analyzes for the inter- 
ferent. 


Because the IC5 absorption band overlaps the IC4 band, 
the compensating detector is also sensitive to variation of 
IC4. The signal resulting from this overlap is subtracted 
from the usable signal and causes a loss in IC4 signal. 
The magnitude of this loss is determined by the discrimina- 
tion ratio obtained in the compensating and sensitizing de- 
tectors. The discrimination ratio obtained in the sensitiz- 
ing detector is 2.6/1 IC4 to IC5 and the ratio obtained in 
the compensating detector 2/1 IC5 to IC4. Expressing this 
in terms of millivolts, the signal from the sensitizing detec- 
tor is 2.6 mv for 3.5% IC4 and 1 mv for 3.5% IC5. The 
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signal from the compensating detector is —1 mv for 354 
IC5 and —% mv for 3.5% IC4. The IC5 signal is com 
pletely removed and the IC4 signal is reduced from 2.6 mr 
to 2.1 mv, a signal loss of 19%. This loss in usable ip 
frared energy is given by the product of the discrimination 
ratios obtained in the two detectors. A discrimination ratio 
product of 10/1 would result in a loss of 10% in signal, 
4/1 would give a 25% loss, and 2/1 a 50% loss. 


If the infrared beam entering the sample cell of a positive 
analyzer is completely blocked by an opaque shutter to 
simulate the effect of dirt in the cell, a positive indication 
of 4 to 10 times full scale is obtained. To obtain cancellation 
for the effects of dirt in the sampling cell of the differential 
analyzer, all that is necessary is that the total signal from 
the compensating detector (detector 1 Figure 2) be equal 
and opposite to that of the sensitizing detector (detector 
2). In order to increase the signal from the compensating 
detector, ordinarily only a fraction of that of the sensitizing 
detector, a second infrared absorbing gas is added to the 
compensating detector charge. Carbon monoxide has bee 
chosen in this case because it is not present in the analysis 
and it has an absorption band which does not overlap any 0 
the bands of the compounds being measured. 


In a laboratory demonstration, the instrument was set 
to analyze for 10% isobutane full scale. Completely block 
ing the sample beam produced a positive deflection of only 
14%. 
cell was completely covered with dirt. The 14% signal 
indicated that the compensating detector was slightly 
weaker than the sensitizing detector and that by merelf 
adjusting the signals slightly, complete cancellation could 
be obtained. 


To better understand the advantage of the differential 
analyzer for this particular analysis, a further study of 
Figure 6 is helpful. In both (2) and (3), the second beall 
is given a response to IC5 which introduces a subtracting 
or balancing signal to cancel or reduce the unwanted I 
sponse to IC5 in the first beam. In (4), the same principle 
is used, except that a second detector is employed to pit 
vide the desired cancellation. 


The versatility advantage of (4) is readily apparent 
Changing the sensitivity of (2) or (3) requires ch 


ISA Jownd 


This would be the maximum zero shift if the sample | 


' 


















































ney = As2S3 
Figure 7. Differential id 
analyzer can be ad- 135 
justed to eliminate ef- 
fects of water vapor 
when analyzing methy! 
alcohol and methy! bro- 
mide. ti 
H20 
x |x 
um ene ”s 
i3¢ 
CH38R 
NH3 +CO 











METHYL ALCOHOL ANALYSIS 





POSITIVE ANALYZER 
500 PPM CH30H = 0.021 VRMS 
+0.7% H20 = 0.042 VRMS 
‘H20 ERROR = +200% 





DUAL ANALYZER 

500 PPM CH3 = 0.0094 VRMS 
+0.7% H20 = OVRMS 

H20 ERROR = 0% 





METHYL BROMIDE ANALYSIS 





POSITIVE ANALYZER 
1% CH3BR = O54 VRMS 
3% H20 = .0O22 VRMS 
H20 ERROR = 40% 





DUAL ANALYZER 

1% CH3 BR *.018 VRMS 
3% H20 = OVRMS 
H20 ERROR -O% 











the gas charge in the detector. But in (4) the sensitivity is 
readily changed by means of a screw adjustment. 

As the discrimination is increased in (2) and (3), the 
available signal is decreased due to the small difference in 
discrimination ratio which can be achieved in the two 
beams. However, (4) takes advantage of the high dis- 
crimination ratio inherent in the positive analyzer, so the 
available signal is diminished by only a small fraction. 
These points are further illustrated in Table 1. 


HO Interference 


Another interference problem occasionally met is that 
where the spectrum of the interferent does not completely 
overlap that of the component being measured. The region 
of interference cannot be eliminated by a “brute force” 
filter because the interferent is a vapor. For this reason, 
it is impractical to get a sufficient quantity of the vapor 
in a filter cell of reasonable length. 

A good example of this problem is where water is the 
interferent. At room temperature and atmospheric pres- 
sure, it is impossible to get more than 3% water vapor in 
the filter cell without condensation. To get the same 
absorption as with a 5” cell filled with an absorbing gas at 
atmospheric pressure, a cell 3314 times as long, or 166%”, 
Would be required. Such a length is impractical. 

With the differential analyzer, such interference can be 
effectively met. For example, a typical analytical problem 
involves the determination of 0 to 500 parts per million of 
methyl alcohol vapor in air. Chemical or physical drying 

the stream is not feasible because methyl alcohol would 

removed. Using a single detector with an H,O saturated 


, C0, filter, the water vapor gave a response equivalent to 


185 PPm methyl alcohol. While this degree of cross sen- 
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sitivity corresponds to a discrimination ratio of 160/1, 
the error in analysis is 37%. 

The use of two detectors permits, with some loss in sig- 
nal, the attainment of complete freedom from response to 
water vapor in the sample gas. This is demonstrated 
effectively in Figure 7. In this figure, + 0.7% H,O means 
a total variation of 0.7% in H,O. 

Figure 7 shows another common problem, that of measur- 
ing 1% methyl bromide in the presence of a 3% variation 
of water vapor. Here again the differential analyzer prin- 
ciple permits the complete elimination of water vapor 
effects. 


Conclusion 


The new-type non-dispersive analyzer described has con- 
siderably improved stability over previous designs. Use of 
a second detector with its signal opposed to that of the 
first detector eliminates interference due to overlap by 
absorption bands of undesired components with bands of de- 
sired components. 
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Typical Test Installation. Wh 
required, operator in electricals 
heated clothing can actuate ang 
observe test vehicle Pickup panels 
provide controls for Starting and 
stopping recorders and for ge 
tuating time-reference mark te 
corder. Both visual and audible 
communication is provided je 
tween personnel inside and ough 
side cold room 


Instrumentation for Low- 


Temperature Automotive Testing 


THE PERFORMANCE OF AUTOMOTIVE VEHICLES at 
low-temperatures is extremely important in automotive de- 
velopment. Low-temperature reliability is an absolute 
necessity in military vehicles, an important economic fac- 
tor for commercial vehicles and, as every car owner knows, 
a necessary quality for passenger vehicles. Regardless of 
the care with which the vehicle and its subassemblies are 
designed, actual tests under realistic conditions are neces- 
sary to prove that desired performance has been achieved. 
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by R. R. Bockemuehl 


Research Staff, General Motors Corporation 
Detroit, Michigan 


Low-temperature test facilities, large enough to test com 
plete vehicles, have been operated by the Research Staff and 
several General Motors manufacturing divisions for many 
years. The usefulness of those facilities proved the desir 
ability of a larger laboratory having greater low-tempera 
ture capabilities and extensive instrumentation. Such 4 
laboratory was included in the new Research Staff facilities 
at the General Motors Technical Center and is available to 
all engineering groups in the Corporation. 

The low-temperature test laboratory is used not only for 


performance checking of finished products, but also for 
Six-Channel Recorder. \/acuum, pressure, voltage 


urrent and time are recorded or modified com- 
mercial six-channel recorder. Electric stylus writing 
d to eliminate loss of data from inking-system 


failures. Inherent low impedance of automotive 
electrical systems permits use of 14 ohm, 250 ma 
electric penmotors without current amplification. 
Vacuum and pressure penmotors are modified com- 
mercial bellows and helix movements respectively 
Time-interval and reference marks are recorded by 
two relay-type edge-markers 
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Control for Six Channel Recorder. 
er power, chart drive, stylus voltage and electric-penmotor 3le@ and calibratior 


research and development on gasoline engines, diesel en- 
gines, engine mechanical components, electrical systems, 


transmissions, body hardware, weather sealing, plastics, 
adhesives, lubricants, fuels, paints and batteries. Tests are 
run at temperatures down to —90°F in some instances. 

The Research Cold-Test Laboratory includes two cold 
rooms, one with usable volume of 14,500 cubic feet and the 
adjacent one half that size. The cold room entrances open 
into a large shop, garage and storage area. Two inde- 
pendent refrigeration systems are located behind the cold 
rooms. Control areas alongside each cold room house the 
instrumentation, communication and dynamometer equip- 
ment. 

The development of an instrumentation system capable of 
obtaining the required data on a wide variety of tests 
run in an extremely low temperature environment, re- 
quired many special considerations. Design emphasis was 
placed on system adaptability, reliability and reproducibil- 
ity and special attention was given to the operator-instru- 
ment relationship in view of the physical environment in- 
volved. 

Observation of changes in material properties at low 
temperatures generally requires little instrumentation dur- 
ing the exposure. However, measurement of the _ per- 
formance of dynamic mechanical systems at low tempera- 
tures requires relatively fast, multiple-channel recording 
techniques. In general, the effect of low temperatures on 
automotive mechanisms is the most pronounced during the 


Pickup Panel. Several pickup panels suspended from 
movable carriages inside each cold room provide 
connectors and controls for the recording system, 
inter-communication system and electrical heating 
of operator's clothing. The connectors and con- 
trols are designed for handling with heavy gloves 
The quick-disconnect connectors are covered when 
not in use to prevent icing. Polyethylene-jacketed 
Cables were used to permit flexing without breaking 
at low temperatures. Parallel terminations at similar 
panels outside the cold room entrance permit con- 
nections to the vehicle to be made and pretested at 
normal temperatures 
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Special circuit provides manual 





first few moments they are placed in motion after a long 
period of static exposure. 

The test requiring the greatest number of recording chan- 
nels is that of cold-engine starting. A typical starting test 
requires simultaneous recording of battery, ignition 
primary, and starter voltages, starter current, intake-mani- 
fold vacuum and oil pressure with respect to engine revolu- 
tions, temperature and time. The instrumentation system 
developed to record that data satisfactorily is adequate for 
all other tests made. 

Physiological considerations require that the instrumen- 
tation system be operated, tested and maintained with 
a minimum of personnel time inside the cold room. So all 
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Engine Revolution Recorder. Revolutions are recorded as points plotted when spark jumps im 
through wax-coated recording paper. Two spark plugs are mounted side by side on modi 

fied commercial chart-drive assembly. One spark plug is energized by a simple pulse 
amplifier whose input signal is generated by a pulse transformer. Pulse transformer has 

very low impedance primary which is connected in series with primary of engine ignition 

coil. Thus, four points are produced for every revolution of an eight-cylinder engine. The 
second spark plug is energized by reference edgemarker circuit on the six-channel recorder 

thus coordinating the two records 


Tl 
simt 
rent 

possible equipment was located outside. For example, a tem) 
pretest panel located at the entrance to the cold room pro are 
vides the same instrument connections as the pickup panels, rent 
This allows the operator to check the instruments and their men 
connections to the vehicle test points while outside the cold how 
room, and to make necessary re-connections inside the on | 
cold room in a minimum time. vari 
Dependability and reproducibility are two very important clud 
requirements of the system. Shutdown time in a cold room T 
is expensive. For example, the failure of even a very-easily H. 
repaired instrument during a cold-start test, results ina Des 
great loss of time in recooling the engine to the desired tion 
test temperature. Environmental test interpretation often Pla 
requires comparison of data obtained at long time intervals, Sta 


sometimes several years apart. Tests made at intervals 
during a development program cannot be indicative if the 
instrumentation is subject to drift in calibration. Because 
of these two stringent requirements, the most simple, direct, 
recording techniques, having the required accuracy and re 
sponse, were used. 


( 


Thermocouple Patch Panel. Copper-constantan cou- 

ple connectors inside cold room terminate at patch 

panel mounted on rear of control center (see photo). | 
Connections from each couple to desired points on : 
a 30-point recorder and a 48-point indicator are 

made by flexible patch cords. The 30-point recorder 

is a modified commercial 16-point unit. Intermittent 
chart-drive permits efficient recording of very slow 
temperature changes, yet allows sufficient chart 

speed to spread points out for legibility. 
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Starter-Current Recorder. Starter- 
current recording circuit Is similar to 
the d-c current transformer described 

Tweedy*. Circuit maintains con- 
stant ratio of penmotor to starter cur- 
rent, which is essentially independent 
of temperature and line voltage. Cir- 
cuit actuates one penmotor in the six- 
channel recorder. Full-scale ranges of 
300 to 1600 amperes can be selected. 
Note parallel connection on test 
pane! outside cold room. 


The instrumentation system provides 10 channels for 


simultaneous recording of pressure, vacuum, voltage, cur- 


rent, revolutions and time and 30 channels of point-recorded 
temperature. The pressure, vacuum, and voltage recorders 
are all actuated directly by the measured source. The cur- 
rent and revolution recording systems require system ele- 
ments to be placed inside the cold room. In both cases, 
however, transformer-type elements are used whose effect 
on the recorder calibration is independent of temperature 
variation. Descriptions of the accompanying figures in- 
clude the more important details of the overall system. 

The overall system was developed with cooperation of 
H. A. Collins, Superintendent of Special Test Facilities. 
Design, construction and installation was done in conjunc- 
tion with the Physics-Instrumentation Department and the 
Plant Engineering and Instrument Sections of the Research 


Staff. 


*S. E. Tweedy, "Magnetic Amplifiers—Part I'', Electronic Engineering 
20, 40, pp. 28-41 (February, 1948). 
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Recording and Control Center. System records pres 
sure (0 to 80 psi), vacuum (0 to 28 in Hg), three 
voltages (0 to 8, 16 or 32 volts dc each). current 
(0 to 800 or 1600 amperes), 30 temperatures (—150 
fo +400°F), engine revolutions, time intervals and 
manually-actuated reference marks. Location of 
control center outside each cold room allows per- 
sonnel to operate and maintain most of the system 
Components in a normal temperature environment 


April 1957 








127 











MAINTENANCE LOG 











In practical use, an instrument is no better than its maintenance. And th 
ma.ntenance of accuracy in a gas-analyzer can be no better than the stand. 
ard against which it is calibrated. ‘This article describes a new ‘‘continy. 
ous-flow’’ apparatus for extreme precision mixing of two or more gages 
for analyzer calibration, from 100% down into the parts-per-billion 


range. 


Convenience features includ? automatic flow control of critical 


streams, built-in purging, and a vapor zer for normally-liquid constituents, 


A Precision Gas Mixer 


for Calibrating Analyzers’ 


IN THE DEVELOPMENT OF INSTRUMENTS for con- 
tinuous analysis of process streams, one of the most 
difficult problems is the preparation of gas mixtures of 
accurately known composition for use in analyzer testing 
and calibration. This is particularly difficult when the 
sample to be prepared is in the parts-per-million concen- 
tration range, since the adsorption of gas or vapors on the 
walls of the container makes gas concentrations uncertain. 

It has been common practice to prepare calibration zases 


by static procedures such as the method of partial pres- 


sures. The accuracy of calibration by this method, in addi- 
tion to being limited by adsorption effects, depends on the 
degree of mizing of the gases. Experience has shown that 
gases admitted to a cylinder often require several days for 
complete mixing unless the container is rolled or the gases 
are mixed by some other method. 

To overcome difficulties associated with static procedures, 
equipment has been developed that prepares gas mixtures 
of known concentrations by continuously blending con- 
trolled proportions of two or more gas streams. In the 
continuous dilution method, adsorbed gases are replenished 
until an equilibrium is established and no more material 
is adsorbed. Then the composition of the blended gas at 
any instant is predictable from the inlet flows. 


MATERIALS OF CONSTRUCTION 
Adsorption Effects. The time required for a continuous- 
flow mixing system to reach this equilibrium depends on the 


materials of construction. For a flexible laboratory instru- 
ment in which many gases will be mixed on a rapid, routine 


*Based on a presentation at the Southwide Chemical Conference 
Memphis, Tennessee, December 6-8, 1956. 
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by P. D. Schnelle 


Engineering Research Laboratory 
Engineering Department 
E. I. duPont deNemours, Inc. 
Wilmington, Delaware 


basis, the materials must be selected carefully. Of the 
available materials, our research showed that glass is the 
most generally satisfactory material. Experience in gen- 
erating small concentrations of gases such as HCl, COCl, 
SO., H.S, Cl,, NH;, and many other inorganic and organic 
gases and vapors, revealed severe gas adsorption by all 
common corrosion-resistant metals, such as stainless steel, 
Monel, etc. When attempting to generate parts per million 
(ppm) or parts per billion (ppb) concentrations of the 
above chemicals using a mixing system with metal com- 
ponents, equilibration of the adsorption-induced transients 
in gas concentrations sometimes required hours or evel 
days. Equilibration periods for similar compositions of 
the above gases in glass or “Teflon” (tetrafluoroethylene 
resin) can be usually measured in minutes. For instance, 
a 15 ppb H.S-nitrogen mixture will equilibrate in from 20 
to 30 minutes in a glass-Teflon mixing system. A stainless 
steel mixing system would probably require days if, indeed, 
equilibrium could be produced at all. 

Catalytic Effects. Metal surfaces have been found to cat 
alyze many chemical reactions between the gas being mixed 
and residual, adsorbed gases retained in the mixing system 
from previous operations. For example, when working im 
low ppm concentrations, if a small amount of Cl, is intro 


ISA Journal 








OUTPUT 


« 

< 

: « 

o 4 

© a 
d the J : 
tand. 0 © 
; Rov “ 
tinu. ARCOM IL. : a. 

(MAX,) 30 L/MIN © 
Bases 0.2 U/MIN. 2.0 UMIN| |(MAXy] 
Ilion (MAX) 
a CON- 


itical 
ents, 


a a’ 
OL Wor 


LEFT, SECONDARY 
DILUTION SECTION 


PRIMARY DILUTION SECTION 


Left primary mixer 


DESIGNATION 


Secondary, Left 
Secondary, Right 


TVs Throttling Valve, 
TV ep Throttling Valve, 


SVor Selector Valve, Diluent, Left D, Diluent, Left l/min at 0°C & 1 atm 
SVpe Selector Valve, Diluent, Right Dy Diluent, Right — l/min at 0°C & 1 atm 
SV 5: Selector Valve, Secondary Mizer, Left : ;, 
sy. aaa Valve. Sec won he Mirer, nal A; = Analytical Gas, Left l/min at 0° & 1 atm 
‘ SR ‘ A s : f 
8V or Selector Valve, Mixer Output Tee Ar =- Analytical Gas, Right 1/min at 0°C & 1 atm 
8-TV gr Selector-Throttling Valve, Analytical Gas, Vir = Volume Liquid, Left — cc/min at 25°C 
Left Fa = Volume Liquid, Right — cc/min at 25°C 
_ — speey houtre sialic S, Secondary Dilution Flow, Left l/min at 
tigh 
: { 1 atm. 
TVox Throttling Valve, Diluent, Left ; ; st ae 
TV oe Throttling Valve, Diluent, Right Sp = a Dilution Flow, Right — l/min at 
atm. 


ie =e 


wat! 
TVor SVor 


RIGHT, SECONDARY 
DILUTION SECTION 


oe 
rey Tala 
> 

ry 
OC s-TV, R 


PRIMARY DILUTION ‘SECTION 


Right primary mixer 





INLET FLOWS 


EQUIPMENT 











rhe MISCELLANEOUS Ra: Rotameter, Diluent, Left 
the M, Primary Mixing Point, Left Ror Rotameter, Diluent, Right 
en Mp Primary Mixing Point, Right Ra. Rotameter, Analytical Gas, Left 
-. ony Back Pressure Regulator, Left Rae Rotameter, Analytical Gas, Right 
Back Pressure Regulator, Right , : 
Rg . ¥ 
A : : : Rg Rotameter, Secondary Dilution Gas, Left 

all BPV, Back Pressure Control Valve, Output at a ution Gas, Le} 
el, U, U-Tube Vaporizer, Left Rae Rotameter, Secondary Dilution Gas, Right 
on U, U-Tube Vaporizer, Right Ro Rotameter, Output 
he 
m- 
ts 
n 
of Figure 1. Schematic diagram of continuous-flow, twin, double-stage gas 
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| 
0 ' 
- duced into a stainless steel tube or container which had terials such as HF, unless great care is taken to dry the 
Previously been used for preparing an H,S mixture (even system thoroughly, will react with the glass. 

though the vessel or tubing had been thoroughly flushed ‘ ; ' 
7 with nitrogen) a significant concentration of HCl would be Features of the New Mixer 
1 Produced by the reaction between H.S and Cl,. Even glass The desirability of an all-glass, continuous-flow, gas- | 
) Construction is not suitable for all materials. For instance, mixing system was pointed out by Troy’ who also described 
small concentrations of hydroxyl-containing materials such apparatus for continuously mixing gases of prescribed com- 

4% alcohols or water, adsorb strongly on glass, and ma- position. The improved apparatus we developed is function- 
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Figure 2, (Above). The “left” primary mixing system. 


Figure 3, 


mixer. 
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(Below). Top-front view of the complete 


glass parts are commercially available. 








ally like that described by Troy, but is made of commercig}. 
ly-available industrial glassware and uses Predictable-floy 
rotameters for measuring the gas flows. This instrument jg 
assembled in an upright, folded shape small enough to fit 
inside a laboratory hood. It is rugged, easy to operate, and 
adaptable for modifications for experimental work, [ft is 
designed for instrument technicians to use in laboratories 
and instrument shops for calibrating analyzers, or for other 
experimental work requiring low concentrations of Bases, 
The industrial glass pipe construction has proved extremely 
rugged, and it facilitates transporting the mixing system to 
processing areas for in-place calibration of analyzers. Glagg. 
ware breakage has been negligible during a year’s routine 
operation. The mixing system has been duplicated for yse 
at several different plant locations and has given satisfap. 
tory service on all applications. 

Gas mixtures as low as 5 ppb of highly adsorbing ang 
corrosive gases have been prepared routinely with the 
mixing system. The accuracy and precision of the gag 
mixtures produced was determined using independently. 
calibrated analyzers, and also by analysis of the gas by wet 
chemical methods, such as gas-liquid scrubbing procedures, 
with subsequent assay of the liquid phase. These tests 
indicate that the accuracy and precision of the instrument 
is approximately + 2%. 


Continuous-Flow Gas-Dilution Techniques 


If a gas dilution is made by mixing controlled propor- 
tions of two gases, the range through which concentrations 
can be prepared is limited by the range of gas flows that 
can be measured accurately on the two flow meters. The 
practical range of accurate measurement for most flow- 
measuring instruments, such as small rotameters, is ap- 
proximately 10:1. The total dilution range available from 
a single stage or primary dilution is therefore approximate 
ly 100:1. Further dilution of a small portion of the gas 
produced by a primary dilution to produce a “secondary” 
or double dilution can increase the range by an additional 
factor of 100:1 to produce an over-all dilution of 10,000:1, 

A flexible mixing system should have a maximum dilution 
range of at least one million. In our instrument, this is 
done by two double-stage mixing systems which are de 
signed with different, complementary dilution ranges, as 
shown in Figure 1. The left-hand system provides very 
high dilution and the right-hand system provides lower 
dilutions. The rotameters in the left mixing system are 
designed (based on their nominal flows for air) to provide 
primary dilutions over the concentration range of from 225 
to 2,250,000. The right-hand mixing system covers the 
lower dilution ranges up to a maximum of 22,500. The 
range available for a given gas mixture will, however, de 
pend on the effect on rotameter calibration of the fluid 
properties of the individual gases. In the intermediate 
ranges, dilutions can be prepared using either of the mixing 
systems. 


DESCRIPTION OF EQUIPMENT 


The Left and Right Systems 


The gas-mixing system comprises two, nearly-identical 
systems designated as “left” and “right” primary mixing 
systems (Figure 1). The two mixing systems terminate in 
a three-way, output-selection valve, SV,, which can combine 
the gases from the two systems or can be set to block of 
one of the systems and permit only the gas from the other 
system to flow to the instrument under calibration. 

The mixing system is shown in Figures 2, 3, and 4. The 
industrial glass pipe is %” ID and is supported from two 
%” aluminum plates, bent at a 45° angle to afford a 
compact configuration of the glassware and minimize the 
overall width of the unit. Use of Pyrex industrial glass 
pipe eliminates the need for glass-blowing, since all parts 
of the unit are commercially available. The arrangement 
of the right primary mixing system is the mirror image 
of the left except for minor changes in dimensions to ac 
commodate different sizes of analytical and secondary To 
tameters. The mixing system has been designed to mint 
mize adsorption and corrosion problems by allowing analyti- 
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cal and diluted gases to come in contact only with glass, 
sapphire, and Teflon, 

In the left primary dilution system, the gases are meas- 
ured by rotameters Ror and Ra, (Figure 1). The diluent 

ters the primary mixing system through the three-way 
saloctet valve, SVp:t. The gas flow is regulated by the 
throttling valve, TVp., and measured with the rotameter, 
Rp, From there, it passes through the U-tube vaporizer, 
U, (which is unheated unless a vapor dilution is being 
prepared), and to the mixing point M,, where it is mixed 
with the gas to be diluted. The gas which is to be diluted 

(the analytical gas) enters the mixing system through the 
three-way selector throttling valve, S-TV,, and passes 
through the rotameter Ry, to the mixing point, M,. From 
this point, the diluted gas is routed by the three-way stop- 
cock, SVs, to the output-selector valve, SV», and to the 
mixing system output. If further dilution is desired, the 
gas is routed by the selector valve, SVs,, to the secondary 
dilution equipment where most of the primary gas is vented 
through the back-pressure regulator, BPR,, and a small 
amount of the gas is allowed to pass through the throttling 
yalve, TVs, and through the secondary dilution rotameter, 
Rg, to the output-selector valve, SV>o, where it is diluted 
by the gas from the right-hand mixing system. After 
mixing, the gas divides, part of it going to the analyzer and 
the remainder to the vent. The flow of gas to the analyzer 
is regulated by the throttling valve, TV,; the vent-line 
yalve, BPVo, is adjusted to produce the back pressure re- 
quired to force the gas through the analyzer. The gas flow 
through the analyzer is measured by the output rotameter, 
Ro. 

When a two-stage dilution is prepared, the primary mix- 
ing system must be operated at elevated pressure to force 
the primary gas through the secondary-dilution throttling 
valve, TVs,, through the rotameter, Rs,, and to the output- 
selector valve, SV», where the small, measured portion of 
the primary gas is mixed with the diluent from the right- 
hand side. The pressure on the primary mixing system is 
normally held at 10 psig and is regulated by the back- 
pressure regulator, BPR,, located ahead of the secondary- 
dilution throttling valve. 


Vaporizer 

Dilutions of materials that are normally liquid are pre- 
pared by introducing metered amounts into the electrically- 
heated U-tube vaporizer, U,, where they are vaporized and 
mixed with the primary diluent that is passing through the 
U-tube. The glass U-tube is wrapped with a 200-watt 
Glassohm heating wire fitted with a plug for connection 
to a Variac used to control the heat input. The liquid is 
introduced by means of a motor-driven syringe through a 
1/16” OD tube of Teflon (Figure 4) which enters the 
vaporizer through a pressure-tight, Teflon plug and extends 
into the vaporizer to touch its inside wall. Drop formation 
thus is prevented, and an even flow of vapor is assured. 
In this assembly, a belt-driven pulley, the shaft of which is 
threaded, is turned by a low-rpm gearhead motor. As the 
pulley rotates, a lead screw rises and carries with it a cross 
member. As the cross member rises, the plunger of a 
hypodermic syringe advances and liquid enters the vapor- 
ier. Uninterrupted runs of 1 to 3 hours can be made with- 
out refilling the syringe. 


Back-Pressure Regulator 


When a two-stage dilution is prepared, most of the gas 
from the first dilution must be vented, since only a small 
portion of it is required for further dilution. The primary 
mixing system must be maintained at a constant, elevated 
Pressure for reliable flow-regulation of the gas for the 
secondary dilution. A Moore Products Company, Model 63 
SU flow-control relay was adapted for back-pressure control 
by loading the diaphragm with a positive pressure. Pres- 
sure control constant within + 1 psig has been obtained. 


Stopcocks 


So that small flows of gas can be smoothly controlled by 
Means of industrial, high-pressure, plug-cock valves, the 
Plugs have been specially contoured by grinding a “V” 
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Figure 4. Rear view of complete mixer. Vaporizer U- 
tubes are wound with electric heating wire, rheostat 
controlled. Upper left is liquid constituent injection 
syringe and motor drive. 


notch along the circumference of the middle section of the 
valve. This is shown in exaggerated depth in Figure 5. 
The notch is approximately 1/64” deep at the hole and 
tapers to the surface over approximately a 135° sector. 
The notch was produced by drawing an abrasive-impreg- 
nated string across the surface of the plug. The gas flow 
when the contoured portion is approximately halfway open 
is routed as shown in Figure 5. These valves afford smooth 
flow control with gas flows as small as 10 cc/min with 
differential pressures of 10 psig. 


Figure 5. Specially-contoured plug-cock for controlling 
small gas flow. 
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Automatic Flow Control and Gas Purging 


In normal analyzer calibration work, most gas dilutions 
are made with air or nitrogen or some other noncorrosive or 
nonadsorbing gas. For convenience in these cases, the 
mixing system has been provided with flow-controlling 
relays which, by proper setting of the selector valves SVp. 
and SVpr, may be used for controlling the flow of the major 
diluent streams. 

Prepiped flushing facilities for the glassware have been 
added for ridding the mixing system of residual gas before 
another gas is admitted. The flow rate of flushing gas is 
limited to 2 cu-ft/hr by critical orifices. The prepiped 
Zases are available by using the three-way selector valves 
S-TV,, and S-TV,,. Complete flushing of the mixing sys- 
tem can be obtained in less than one minute. 


Flow Measurement 


The mixing system rotameters are the “Tri-Flat” type 
manufactured by the Fischer and Porter Company. These 
rotameters use triangular cross section tubes and spherical 
floats. This tube-float configuration enables the flow char- 
acteristic to be predicted from physical properties of fluids’. 
Heretofore, for small flows this was not possible using 
rotameters having the conventional round tubes. The 
small, relatively-fragile rotameters were adapted to the 
glass pipe by special fittings which house the rotameters 
(Figures 2, 3 and 6). The inside of the protective tube is 
painted white to facilitate reading. Occasional rotameter 
breakage due to an operational mistake which caused a 
momentary reverse-flow surge of gas to project the float 
downward against the glass seat with sufficient force to 
fracture the rotameter tube, was eliminated by providing 
a resilient stop of Teflon on which the float can dissipate its 
energy. 


Operating Procedures and Calculations 


Single-Stage Dilution. In a single-stage dilution, two 
gases are mixed to produce a gas whose compostion is 
related to the gas flows in the left-hand mixer by the fol- 
lowing equation: 


Co = Cy XK Ax/(A, + Dz) (1) 
where: A, = analytical gas flow into left mixer, l/min at 
0°C and 1 atm 
D, = diluent gas flow into left mixer, l/min at 
0°C and 1 atm 
Co = concentration of the diluted component in 
the output gas, % or ppm by vol 
C, = concentration of the diluted component in 


the gas to be further diluted, % or ppm by 
vol 
The concentration of the gas being diluted and the con- 
centration of the output gas are related by the dilution fac- 
tor, Df,, which in a primary dilution on the left mixer is 
given by: 
Dfpr. = C,/Co = 


dilution factor, primary, left mixer 


(A, + D,) ‘Ay (2) 
where: Df,, = 
A similar equation exists for the right-hand mixing system. 


Different sides of the mixing system have rotameters 
which are sized to produce different dilution ranges. The 
dilution range available depends on the flows that can be 
accommodated on the rotameters and must be computed for 
each application. The left-hand mixing, however, is capable 
of a greater dilution than the right-hand side by a factor of 
approximately 100. 

Multiple-Stage Dilutions. When dilution factors greater 
than approximately 1000 are required, a double dilution is 
recommended. A primary dilution is made as before, except 
that the gases are mixed at a pressure of 10 psig, and a 
small portion of the primary gas is further diluted (‘“sec- 
ondary” dilution) by gas from the other half of the mixing 
system. The dilution factor, Df,, for a secondary dilution 
is: 
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Dfgy = (Sz + Dy) /Sz (3) 
where: Df, = secondary dilution factor using a left-hang 
mixer for the primary dilution 
S, = left secondary gas flow, l/min at 0°C ang 
1 atm 
D, = right diluent flow, 1/min at 0°C and 1 atm 


A similar equation exists for the secondary dilution Using 
the right-hand mixer for the primary dilution. 

The over-all dilution factor obtained from such Operation 
is the product of two dilutions—the initial or primary dilp. 
tion, and the secondary dilution, and is referred to ag th 
“double-dilution” factor. For example, the dilution factor 
for a double dilution, using the left-hand mixer for the 
primary dilution is: 


Dfpr Dfpp X Dfsgr (4) 
where: Dfp, double-dilution factor, left mixer for 
primary 
Dfp, dilution factor, primary left 
Dfgr dilution factor, secondary, left 


A similar equation exists for the double dilution when the 
primary dilution is made on the right side. 


Calculation of Required Dilution 


The degree of dilution required to produce a given gas 
concentration determines the mode of operation of the gas 
mixing system. The dilution required to produce a specific 
concentration is given by Equat‘on 2. 

cxample: produce a gas of concentration 10 ppb from 
a gas of concentration 1.2% Since the gas concentration 
may be expressed in any desired units, as long as the same 
units are used both for C, and C,, the concentrations are 


converted to parts per billion. 1.2% 1.2 x 10° ppb 
Then: Df C,/Co 12 xX 107/10 12 x 10 


A dilution factor of 1.2 x 10° is required. For most gases, 


this is well within the range of a double dilution using 
the left-hand mixing system for the primary dilution. 


Optimum Conditions for a Given Dilution 


The greatest dilution that should normally be produced 
in a single stage for gases having fluid properties similar 
to air is approximately 1000:1. Dilutions greater than this 
should be made in two steps. A given double dilution may 
be obtained by many combinations of individual dilutions, 
provided that they are realizable, i.e., that the flow com- 
binations required to produce them are within the ranges 
where the rotameters may be read accurately. The opti: 
mum combination of individual dilutions occurs, however, 
when the two dilution factors are equal; that is, when: 


Dt, = Dt, = VDfp (5) 


Under these conditions, the flows of diluent and analytical 
gas are balanced. The dilution made in each step is the 
minimum necessary to achieve the over-all dilution. The 
readings of rotameter R, and Rx, are the maximum possible 
commensurate with achieving the dilution, and the pre 
cision in reading the rotameters will be the highest. 

In many cases, a dilution can be made either in a single 
stage or by means of a double dilution. In such cases, the 
selection should be made on the basis of the flow require 
ment needed to produce the dilution and the effect of this 
on the precision with which the flows can be measured. For 
instance, with some gas combinations it is possible t 
achieve single-stage dilutions as high as 5000. To do this 
the A, (Figure 1) rotameter would have to be operated at 
very low flows and then D, (Figure 1) would have to be 
operated at high flows. Low flows are difficult to regulate 
because pressure changes and regulator action cause puls@ 
tions, and when the flow is unsteady, it is difficult to read 
the rotameters with high precision. If this dilution is 


ISA Journd | 


Selec 


A! 
tions 
tweel 
show! 
the 4 
diluti 


The f 
maxil 
by th 
the I 
sideré 
A con 
gas f 
comp! 
withi! 
repre’ 
A is 
lower 


Diluti 


Dil 
prepa 
vapor 
gas d 
vapor 
follow 


where 


Kg | 
speed 
equati 


where 


Since 
compu 
efficier 


The 
justab 
dilutio 
hecess 
sired ¢ 


The oj 
can be 
compu 
Duted 

syring 
its inj 
flow t 
dilutio 
in the 


Ari 


(3) 
t-hang 


C ang 


1 atm 
using 


ration 
’ dil. 
iS the 
factor 
r the 


1 the 


gas 
Sas 
cific 


‘rom 
tion 
ame 

are 


Ses, 


sing 





eas a double dilution using the right-hand primary mix- 
em with a Df,, and Df,, of 70.5, the flow meters 


syst 
ing favorable range, and a more ac- 


are operated in a more 
curate dilution will result. 


Selection of Flow Rate 


A single-stage dilution can be made by many combina- 
tions of the analytical gas and diluent. The relation be- 
tween dilution factor and gas flow in a single dilution is 
shown in Equation 2, which may be rearranged to express 
the analytical gas in terms of the diluent flow and the 


dilution factor as follows: 


A= D/(Df 1) (6) 
The first step in setting up a dilution is to determine the 
maximum and minimum gas flow that can be accommodated 
py the rotameter. This information can be obtained from 
the rotameter calibration chart* for the gas under con- 
sideration at the pressure at which the flow is measured. 
Aconvenient, diluent flow-rate is chosen, and the analytical 
gas flow A required to achieve a given dilution factor 
computed by Equation 6. If the computed value of A is 
within the range of the diluent rotameter, this combination 
represents a satisfactory dilution. If the computed value of 
A is too large for the analytical gas rotameter, choose a 
lower value of D and compute a new value of A. 


Dilution of a Vapor in a Gas 


Dilutions of materials that are normally liquids are 
prepared by injecting metered quantities into the U-tube 
vaporizer. The volume of vapor introduced into the diluent 
gas depends on the volume of liquid injected into the 
vaporizer, its molecular weight, and specific gravity, as 
follows: 


Vp = K, > 4 Ky, (7) 


where: V,; = vapor, l/min, at 0°C and 1 atm 
K, = syringe constant 
K, = liquid constant sp gr (at injection tem- 


perature) /MW 


K; is a function of the particular syringe used and the 
speed at which it is depressed according to the following 
equation : 


K, = 0.80 x Sc X rpm 

where: K, = syringe constant 
Se = syringe displacement, cc/in plunger travel 
rpm = rpm of the lead screw 


Since K, is constant for a given syringe, this value, once 
computed, can be incorporated in Equation 7 as a co- 
efficient. 


The analytical-vapor flow Vr, is not continuously ad- 
stable as was the analytical gas in the case of the gas 
dilution. In computing a vapor dilution therefore, it is 
hecessary to select the flow of the diluent to obtain the de- 
sired dilution. The diluent D in terms of Df and Vy is: 

= VY, (Df — 1) (8) 
The optimum D to obtain a given Df is the maximum that 
‘an be accommodated on the diluent rotameter. D must be 
‘mputed by trial and error; values of D should be com- 
puted for the V,, values at the different injection-speed 
— combinations, and the size of the syringe and 
fo injection speed selected to obtain the maximum diluent 

“d that can be handled on the rotameter. If a two-stage 
ne is to be made, the secondary dilution is computed 

®same manner as a gas to gas dilution. 
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Figure 6. Protective adaptors “ruggedize” the Tri-Flat 
Rotameter. 
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THE FIELD OF INSTRUMENTATION 





Fringe Benefit. Sensitive deep-well water- 
level recorders, installed at General Elec- 
tric’s Hanford atomic plant to study water- 
table changes, provided a ‘fringe benefit” 
when it was found they also recorded earth 
tremors unnoticeable at the surface. Here, 
Frank Gladfelder checks recorder which has 
detected earthquakes from as far away as 
India and Israel. 
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Quick Service. D. H. Drozd, tey 
supervisor, shows how plug-in 
etched-circuit boards are quick. 
ly removed from  Autonetics 
RECOMP midget computer, by 
thumb pressure on two extrac. 
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cessibility. Portable, 200-poung 
computer uses no vacuum tubes 
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Flight Simulator. This Bendix Compultt 
Division flight simulator eliminates expe 
sive, time-consuming trial flights in ev 
ing and ‘‘de-bugging”’ of missile a 
craft flight-control and guidance s 
Three-gimbal unit (foreground) pr 
roll, pitch and yaw motions with pr 
hydraulic servos. Electronic analog 
puter (rear) is programmed to angulaf 
tions at required altitudes, velocities, 
accelerations. 
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-Up Radio. Small gunpow- 
Oe. exploded by a tiny 
current, erects the two-foot mast 
and six-element antenna of this 
military emergency-beacon UHF 
radio built by Fairchild Controls 
Corporation. The 8-ounce all- 
transistor, printed-circuit trans- 
mitter (insert) is actually built 
into a silver-plated sardine can 
and is capable of 25-mile cover- 
age from 280 to 322 mc continu- 
ously for 24 hours. 


Study Team. Japanese steel industry study 


team looks on as H. J. Velten, president, 
Askania Regulator Company, explains jet- 
pipe hydraulic controls. Group is in U.S. 
under auspices of International Cooperation 
Administration to observe American prac- 
tices in quality control, inspection and au- 
tomatic control for steel production. 








Back to School. Fred Brady, a building su- 
perintendent from Denver, examines air- 
conditioning and heating controls at a spe- 
cial course recently given in New York by 
Minneapolis-Honeywell for Western Elec- 
tric building and maintenance supervisors. 
Fifty-three WE men from 25 different cities 
across the country attended the two-day 
Classes. 
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The superior performance of all-electronic controllers on an ac- 


tual refinery process is credited to their low hysteresis in respond- 


ing to very-small process-variable changes. 


Their small dead- 


zone permits use of the derivative time-constants called for by the 
process, rather than derivative settings limited by hysteresis in the 
controller itself. “The author cautions that any controller 
with mechanical motion preceding its derivative unit can be 
suspected of giving this trouble in its derivative functioning. 


The Effects of Hysteresis 


on Derivative Control™ 


During start-up of the Universal Oil Products Plat- 
forming unit at the Rock Island Refining Company, 
Indianapolis, Indiana, July, 1954, tremendously-improved 
control of the plant was noted. This plant was the first 
Platforming unit on which all-electronic controls were 
installed. The contrast between controller operation on 
this unit and that on previous units using pneumatic 
controls was so marked that we decided to investigate to 
find what the prime reason was. 
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Figure 1. Frequency response test methods used to com- 
pare controllers. Top—electronic controller. Bottom— 
pneumatic controller. 
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by David M. Boyd, Jr., Head Instrument Engineer 


Universal Oil Products Company, Des Plaines, Illinois 


THE ELECTRONIC CONTROLS had been evaluated by 
means of frequency response techniques prior to deciding 
upon their use at Rock Island‘. In these tests, a typical, 
pneumatic, flow-control loop was tested against an ele 
tronic flow-control loop. In order to give a fair compat: 
son, they were tested with the same control valve actuator. 


Test Methods 


The test of the pneumatic flow-control loop was made ly 
loading the signal from the pneumatic sine-wave generator 
into the flow transmitter. (Figure 1.) The flow tran 
mitter was then piped to a valve-mounted controller 
means of 10 feet 4%” O D copper tubing. The input at 
to the flow transmitter and the output air from the pier 
matic controller were recorded on a two-pen recorder it 
order to obtain the frequency response data. 

In the case of the electronic flow-control system, tie 
signal was loaded into the electric flow transmitter. Te 
electric signal from the transmitter was wired to ti 
electronic controller. The output of the electronic control 
ler was wired to a transducer which converted the electtit 
signal to air pressure. The output air of the transduce? 
then went directly to the same pneumatic valve actualit 
as was used on the pneumatic flow-loop tests. As in the | 
case of the pneumatic flow loop, the pneumatic signal # 
the input to the flow transmitter and the output to the 
valve were recorded on a two-pen recorder to get the 
frequency response data. 

The results of these tests are shown in Figure 2. Fra 
these tests it can be seen that the valve-mounted pneumatit : 


controller is slightly faster than an electronic controllet. | 


However, placing 100 feet of 4%” tubing between 
transmitter and the controller and between the con 


 ©Prepered for presentation before the Japanese Society of Automatic 
Control meeting to be held April 16, 1957, in Tokyo, Japan. 


ISA Jour 


eee 





sys 


ygineer 
Illinois 


ated by 
leciding 
typical, 
an elee 
om par 
ctuator. 


nade by 
nerator 
y trans 


ler by 
put air 
e pnet 


rder in 














— 








Figure 2. Frequency response 
curves — electronic controller 
vs. valve-mounted and panel- 
board mounted pneumatic 
controllers. 


/ 
lo 


pneumatic control- 
__——— er, valve mounted 


electronic control A 


———_—— 


MAGNITUDE RATIO 
yg 


_—_—-— electronic control B 
100 feet of trans- 
mission to and from 
controller. 
































and the valve, makes the pneumatic controller consider- 
ably slower. Yet, although the frequency-response tests in- 
dicated that no improvement could be expected, the control 
performance of the plant under electronic control was far 
superior to that of a comparable plant on pneumatic con- 
trol. What was the reason? 

A detailed analysis of the control records showed that 
the fast electronic systems, such as flow and pressure con- 
trol, did not show any great improvement over a corre- 
sponding pneumatic control system. However, the slower 
systems, such as temperature control, showed a tremen- 
dous improvement. 


Frequency Response of a Process Loop 

In order to evaluate more closely the performance of the 
temperature control system, a top-tower temperature con- 
trol system was selected for close examination (Figure 3). 
In this system, a temperature controller was located in the 
overhead vapor line leaving the top of the fractionating 
column. The temperature controller operated a control 
valve in the reflux line controlling the cold condensate re- 
turn to the column. The reflux line had a flow recorder 
located in it to record the flow of condensate back to the 
column. 

In order to understand more fully the dynamics of the 
control problem, a frequency response run was made on the 
system. (Figure 4) The control valve was cycled and the 
output was read from the controller, the controller having 
been set for a 5% proportional band and the reset and 
derivative actions turned off. The system was found to 
have three time-constants plus a dead band. The values of 
the time constants were 0.55 minutes, 0.2 minutes, and 0.026 
minutes, and the dead time or transportation lag was 0.025 
minutes. 


Control Within One-Fiftieth Degree 

Figure 5 shows the temperature record of the controller 
over a period of several hours. It shows that the tempera- 
lure held steady even though the load (as shown by the 
reflux record) changed 15 to 20% during this time. In 
order to evaluate more fully this performance of the tem- 
perature controller, a high-speed, high-sensitivity, labora- 
ory recorder was connected to the system (Figure 6). 
The record from this unit showed that the temperature was 
actually being held to 1/50°F out of 200°, or 1 part of 
10,000! Even more remarkable is the correlation of the 
reflux flow record and the temperature record. At point 1 
om the curve, when the temperature was steady the reflux 
flow was steady. However, when the temperature started to 
tlimb at a rate (Point 2), the rate action of the controller 
caused the reflux to go up until it has headed off the rise 
(Point 3). Then, when the temperature held steady (Point 
4), the rate action stopped and the reflux flow dropped back. 
When the temperature started to drop at a rate (Point 5), 
the reflux cut back to head off the drop. In order to hold the 
temperature to the 1/50°F, the controller was responding 
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to changes in the order of thousandths of a degree. This 
fact, more than anything else, explains the performance 
record of the controls on the Platforming unit. 

It is a fundamental fact that a controller cannot make 
a correction until it has detected that an error exists be- 
tween the desired value and the measured value. By 
referring to Figure 7, it can be seen that the controller, even 
if it were infinitely fast, could not start a corrective action 
in any less time than T,, or the time required for the 
temperature error to exceed the dead zone. However, by 
reducing the dead zone, the instrument can start its correc- 
tion at time T, and make a much smaller correction. 

In order to check the hysteresis or dead zone of the tem- 
perature controllers, sensitivity tests were run on the new, 
all-electronic temperature controllers as well as the older, 
servo-balanced, potentiometer-type of controller. The 
equipment used in these tests consisted of an electronic 
sine wave generator adjusted for 0.1 cycle per second (Figure 
8). The output of this generator goes through a one- 
million-to-one attenuator prior to going to the thermo- 
couple input of the temperature controller. Thus, for a one 
volt output on the signal generator, there is only one 
millionth of a volt to the thermocouple input. The control- 
ler is then set for its highest gains and its output is 
amplified and sent to one pen of a two-pen recorder. The 
other pen is connected to the output of the sine-wave gen- 
erator for comparison. 
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Figure 3. This top-tower temperature contro! system 
was selected for special study. 
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Figure 9 shows the results of these tests on the all- 


electronic temperature controller. 


It can be seen that the 


output from an 8x10 volt input is a very clean reproduc- 


tion of the input. 


As could be 


expected, the noise level be- 


gins to show up more and more as the signal level is 
dropped down to 4, 2, and finally a 1 millionth-volt input. 
Yet even at the smallest input, the output is responding to 


an input change. 
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Operating data 
| BPSD PSIG | Bd 
Feed | 3179 | | 
Bottoms | 2000 
Overhead | 1179 
Reflux 959 
Top temperature | 210 
Pressure 15 
Figure 4. Frequency-response curves of feed splitter 
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Figure 5. Record of the temperature controller of Fig. 
ure 3 under 15 to 20% load change. 


When the servo balanced potentiometer was checked, g 
much different picture was seen, as shown on Figure 1), 
This unit is not following an input of 8x10 volts, } 
can be seen that when the input comes to its minimum 
value the output will go to its minimum and will remaip 
there until the input has reversed and risen two thirds of 
its value before the output starts to change. Outputs from 
a lower value input will be random values rather than haye 
a correlation to the input. 


Effect of Dead-Zone on Derivative 


The effect of this dead zone or hysteresis in the seryo- 
balanced unit is to convert the input signal to a square 
wave. The effect of such a square wave on the derivative 
unit is very bad. To check on the effect of hysteresis upon 
a derivative controller, tests were run on an analog com- 
puter? to see what the theoretical benefits of the deriva- 
tive control function were, and what the effect of hysteresis 
would be. For the purposes of the test, a four, equal-time 
constant process was simulated on the computer and a 
disturbance of four divisions was introduced. 

The first test was run with proportional only (Figure 
11). From the records we see that we can use a propor 
tional band that will give an offset from the set point 


<ge 5°, Of Normal Flow, 





Figure 6. Record made by high-speed, high-sensitivity 
laboratory recorder shows top-tower temperatures held 
within 1/50°F! 





column of Figure 3. 
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(Rock Island Refining Company). 
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Figure 7. Effect of dead-zone on time 
of initial correcting action by controller. 
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Figure 8. Equipment used to 
check hysteress or dead-zone 
of temperature’ controllers. 








that is equal to 25% of the load disturbance, that is, one 
division for a four-division load change. The period of 
oscillation was 2% divisions. 

The second test was run with rate action introduced into 
the controller (Figure 12). This permitted the propor- 
tional band to be reduced so that the offset was only 10% 
of the input load disturbance and the period of oscillation 
of the process was only one division. In other words, use 


of the rate, or derivative function, can reduce the propor- 
tional band by a factor of 2% times and the period of 
oscillation by a factor of 214 times. 


This indeed is a very 
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Figure 9. itscaihe test 
temperature controller. 
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results on all-electronic- 





valuable contribution to the performance of the over-all 
system. 

However, in the third computer test (Figure 13), we see 
the effect of introducing a hysteresis element into the 
controller just ahead of the derivative unit, which is where 
it would appear in a commercial instrument that had any 
mechanical motion in its control action. In the third 
test, we introduced only %% hysteresis, yet the systems 
became completely unstable even though we doubled the 
proportional band. 
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Figure 10. Hysteresis test results on servo-balanced 
potentiometer. 
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Figure 11, (Left). Record 
produced by proportional con- 
trol of analog-computer simu- 
lated four, equal-time-constant 
process. 


Figure 12, (Center). Record 
produced by proportional plus 
rate (+ 60°) control if simu- 
lated process. Rate action re- 
duced proportional band by 
2 times. 


Figure 13, (Right). Same set- 
up as Figure 12, but with '2% 
hysteresis introduced just be- 
fore derivative unit. Propor- 
tional plus reset plus rate. 
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anal 
eye . : five 
In order for the derivative control function to benefit results previously shown on Figure 6 certainly show this 
the control system, it usually has to be set for a long time- to be true. ture 
constant of the process. A controller having excessive Inasmuch as most of our temperature control problems expl 
hysteresis, and with its derivative set for a long time- require the use of thermocouples for measurement, we now OE / 
constant, would tend to saturate and overcorrect for the ac- avoid as much as possible any type of temperature control 
tual process change, probably producing instability and re- system that incorporates mechanical motion in its design. 
quiring a lower setting than the actual process time-con- As pointed out earlier, this was done for the following 
stants would call for. The net result would be that the reasons: Al 
control system would receive very little gain boost and 1. The use of mechanical motion will reduce a tempers two 
very little reduction in its period of oscillation. ture controller’s ultimate sensitivity because of loos past, 
Any controller which requires a mechanical motion to fits or friction in the moving parts. The loss of ulti one 1 
transmit the process temperature and to detect its error mate sensitivity will increase the amount that a tem comp 
from the desired temperature would be suspected of giving perature has to change before a corrective action can ing | 
trouble with its derivative control function, because of its be made by the controller. categ 
non-linear response to a low-level process-temperature 2. The use of mechanical motion will distort the rate of speec 
change. Unfortunately, most commercial temperature con- change of a process temperature as fed to the derive In pr 
trollers, until recently, had some sort of mechanical motion tive control unit with the result that its effectiveness be in 
or linkage just preceding the derivative control-unit and, is reduced. usual 
as a result, could not give theoretical control operation. It is 
True, some were worse than others, but none can compare References first | 
to the newer all-electronic control system which has no |. Boyd, D. M., “Why Electronic Process Contro!?'' ISA Journal, Vol. |, Ne sider’ 
mechanical movement prior to the derivative unit. The +: Sadie aati hens A &, Abe. 
pasando The 
comp 
« ”) « « to wh 
Final Score on ’56 Engineering Grads neu 
indivi 
. iar > . . , propa 
The Office of Education, Scientific 4th Year 31,300 37,571 courses obtain their bachelor degrees. eral ¢ 
Manpower Commission, has just com- 5th Year regular 1,358 1,387 Applying this percentage to this years digita 
piled final figures on the number of 5th Year cooperative 1,450 1,838 freshman class gives an expectation of sidere 
engineers graduating from U.S. Col- Other 24,297 32,210 44,000 graduates in June, 1960. So re 
leges in the 1955-56 year. The actual —_—_—— — lief for the present acute shortage 5 1, Err 
count is more than 10% below that pre- Subtotal 221,448 251,121 on the way — but still three years oft By | 
ecgeen 4 eee a oe gpa cae ae acon —— But this growing engineering enrdlk Variak 
Engineering Degrees 1954-55 1955-56 -D. graduate students 3,16: 3,402 ment creates its own serious - the ¢ 
B.S. 22.589 26.306 ; ‘ ll cei lems; already, many engineer Dreser 
M.S. 4,379 4.705 Total 248,008 377,052 schools are filled to capacity, and ob range 
Ph.D. 599 610 The number of students dropping out taining of sufficient engineering facul that ¢ 
E 1 f 1955-56 1956-57 is high as can be seen by comparing ty is already difficult. So, the major cision 
RrSwents sie se lt 1954-55 freshman (1st year) with 1955- problem is no longer one of sufficient tion of 
Ist Year 72,825 77,738 56 sophomores (2nd year). The Of- student enrollment in engineering, it is signifi 
2nd Year 50,841 55,767 fice of Education estimates only 57% now a problem of obtaining larger 900.00 
3rd Year 39,377 44,610 of students entering engineering lege plants and faculties. least 
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The computer feature usually given most importance is accu- 
racy. But, while digital computers are most accurate, the many 
other features of OEAC’s—ease of use, greater flexibility, fast 








and continuous readout, lower cost —- make them the com- 
puter of choice for many engineering and control problems. 


Operational Electronic 


Analog Computers 


In the March Journal, Mr. Martinez classed com- 
puters into three main groups — analog, operational 
analog, and digital — and solved a sample problem using 
five different computers, comparing their essential fea- 
tures to those of OEAC’s. In this second article, he 
explains how these features determine application of 
OEAC’s to your problems. 


AUTOMATIC COMPUTATION is generally divided into 
two categories: data processing and simulation. In the 
past, OEAC’s have been used largely for simulation. But 
one need only consider the mathematical nature of OEAC 
components to realize their advantage in many data-process- 
ing problems. Accordingly, this article will deal with both 
categories. Reference will be made throughout to accuracy, 
speed, fleribility, convenience, and other criteria of merit. 
In practice, only a few or perhaps all of these criteria may 
be important, depending upon the application. But the one 
usually receiving the greatest consideration is accuracy. 
It is certainly the most controversial. Therefore, let us 
first inquire into the errors occurring in OEAC’s before con- 
sidering applications. 


ACCURACY OF OEAC’S 


There are three sources of error in operational analog 
computers, just as in digital computers: first, the accuracy 
to which variables and constants can be represented in the 
language of the computer; second, the accuracy with which 
individual mathematical operations are performed; third, 
propagating errors of the individual operations when sev- 
eral of these are combined. Functional approximation in 
digital, as in operational analog computers, is here con- 
sidered as an individual operation. 


1. Error of Representation 


By suitable scaling, the numerical range of any problem 
Variable or constant can be handled on any computer, but 
the crucial point is the significance or precision of the 
Presentation. Thus, suppose a particular variable can 
range between 0 and 1000 in the units of the problem, and 

any value in this range must be known to a pre- 
cision of four significant figures corresponding to a resolu- 
tion of one ten thousandth of a problem unit. Taking this 
Significance into account, the range can be written as 
000.0000 to 100.0000. Any computer which can carry at 
t seven figures with a resolution of one part in ten 
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thousand of a machine unit can represent this range with 
perfect accuracy. Otherwise there is error of representa- 
tion. 

General-purpose digital computers are inherently capable 
of greater precision in this regard than are operational 
analog computers. Ten significant figures is common, and 
this may be increased in a given computer through suitable 
programming, though at the expense of slower solution- 
speed and loss of memory-space. Floating-point methods 
permit representing a variable or constant to any desired 
magnitude with precision limited to the number of sig- 
nificant figures basic to the machine (assuming single 
precision programming). Specialized digital computers, 
like the digital differential analyzers, have fired range and 
significance. 

While in digital computers, both variables and constants 
are physically represented in the same manner, OEAC’s use 
voltages and time as variables and the constants are repre- 
sented by suitable combinations of resistance and capaci- 
tance values (refer to Part I). Time is always an inde- 
pendent machine variable. It requires no representation 
unless it enters into a coefficient, as in differential equations 
with varying coefficients. In these cases, the time-varying 
coefficients are represented by voltages derived as solutions 
to auxiliary differential equations. The numerical range 
of voltages in most OEAC’s is 0 to 100. With a voltage 
resolution of about one hundredth of a volt in the setting 
of initial conditions, the significant numerical range can be 
written as 000.00 to 100.00. This amounts to a five-digit 
representation with a precision of one part in a hundred. 
Increasing the upper voltgage limit will increase the range 
but not the precision. As inputs to operational components, 
a resolution to one thousandth of a volt is generally regarded 
as the limit. So at most, six figures are carried in the 
operations with a significance of three. Constants can 
sometimes be set to three significant figures, but in prac- 
tice, two figures are used. The range of the constants can 
be greater than that of the variables, but a practical limit 
is about one thousand, and effort is usually made to scale 
down to less than one hundred. 
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2. Errors in Mathematical Operations 


Except regarding addition, subtraction and multiplica- 
tion, no computer is free of error in performing mathemat- 
ical operations. The only type which can add, subtract, 
and multiply error free is the digital computer. Other 
mathematical operations are physically impossible to re- 
alize perfectly except for special values of the variables. 

In OEAC’s, the operations of addition, subtraction, and 
multiplication by a constant are generally considered 
feasible to about two parts in ten thousand (0.02% of full 
scale) up to a frequency of about four-kilocycles. Multi- 
plication and division of variables is presently limited to 
about 0.02% to a frequency of 100 cycles. Voltage vs. 
voltage-function generation, aside from multiplication and 
division, is difficult to achieve to better than 0.1% for most 
functions. The accuracy of voltage integration with respect 
to real time depends upon the total integration time and the 
time constant of the integrator. Each integration operation 
requires separate evaluation, but as a working rule, 0.05% 
is fairly satisfactory for most applications. The foregoing 
figures are representative of the highest precision available 
to date and do not necessarily apply to all OEAC’s on the 
market. 


3. Propogated Error 


The error resulting from the cascading of several opera- 
tions in OEAC’s is usually very difficult to evaluate before- 
hand, just as in the case of digital computers. Depending 
upon the number and type of operations involved, anywhere 
from about 0.02% and up is possible. A root-mean-square 
analysis can sometimes give a fairly good estimate, but 
there is no substitute for experience on similar problems. 
Accuracies to 0.05% and 5% are common for many rela- 
tively-complex combinations. 

The propogated errors together with the errors of repre- 
sentation determine the accuracy to which any given 
problem can be solved. Their combined effect is difficult 
to evaluate, just as are the propogated errors. Practically 
speaking, however, a problem should not be ‘considered for 
solution on present OEAC’s if much less than 0.1% error is 
required. This of course eliminates accounting, number 
theory, logic, and other zero-error type problems. 


DATA PROCESSING 


Data processing is a broad term meaning sorting, collat- 
ing, data conversion, data reduction, equation solving, etc. 
Attention is restricted here to the associated problems 
which require the performing of mathematical operations 
in their solution. Such problems are generally one of two 
types: function evaluation or equation solving. 


1. Function Evaluation 


Numerical functions are evaluated for obtaining a meas- 
ure of something, as in data reduction, and for establishing 
control values as in an automatic controller. The value of 
the independent variable (data) is either being supplied 
continuously from a process (on-line function evaluation) 
or else it occurs removed from a process (off-line function 
evaluation). 

Off-line Function Evaluation. Typical of off-line func- 
tion-evaluation problems is the calculation of measures 
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Figure 1. 


Circuit of t 
term analog controller and 
control function it Generates 


from data occurring in Braphi. 
cally-recorded form. Obtaining 
areas bounded by Curves, anj 
getting the frequency components 
of a function, are common exam- 
ples. Mechanizing these on digi. 
tal or analog computers first re. 
quires converting the datg to 
computer language. The conyep. 
sion of graphical recordings to 
punched cards and then the 
processing of the cards with a digital computer ig a long. 
established activity. But much work and expense ca 
sometimes be saved by converting the graphical data toa 
continuous voltage and then processing the voltage with | 
an OEAC. Conversion equipment amounts to a curve fo. 
lower, which is usually standard OEAC auxiliary equip 
ment. As the curve is being followed, the computer wij 
at the same time be processing the voltage. The mathemat 
ical operations usually required in such applications ap 
integration, multiplication, and addition. Accuracies to 1% 
or better are not uncommon. 


Receiving much attention these days is the determination 
of the dynamics of a process by correlation techniques, 
Noise is superimposed on the value of a control variable 
and the response of the process to the noise disturbance js 
measured. Calculation of the correlation between disturb 
ance and response can indicate the linearized dynamic, 
These calculations require time integrations of a type that 
often can be conveniently implemented in an OEAC. Special 
auto and cross-correlators have been built for just this 
purpose using OEAC components. 


On-line Function Evaluation. On-line function evaluation 
using OEAC’s is typified by the recent installation of a 
automatic control system for a wind tunnel using cor 
trollers composed entirely of OEAC components. In dé 
veloping a design for the automatic control of certain 
variables, it was found valuable to use an OEAC for 
simulating and testing proposed designs. Then, instead of 
trying to assemble the mechanical hardware necessary t 
realize the indicated performance requirements, it was pro 
posed to employ in their place the OERAC components that 
were used in their simulation. Figure 1 shows one such 
controller and the control function generated. Figure ? 
shows the complete computer now being installed. This is 
one practical instance of incorporating the computer itself 
into a process control loop. It is not solving equations for 
the purpose of optimizing process operation, but it is gem 
erating functions directly used in maintaining the opert 
tion at a prescribed level. The range of variability of the 
parameters in these controllers allows the investigation of 
many control combinations and conditions what would 
otherwise be difficult, if not impossible, to investigate with 
conventional controllers. The specialized nature of the 
indicated control function is worth noticing since it would 
be quite difficult to generate by digital methods. (Fo 
further details concerning this control system see referent 
1 at end of article). 


In the above control-function example, speed of oper 
tion played an important part because of the type of fune 
tion generated. Many such on-line applications will puts 
premium on speed. In other applications, speed may be 
highly convenient but not essential. For instance, i 
studying the loads on the connecting-rod bearings of at 
engine as a function of crankshaft position, digital com 
putation yields excellent but slow results. It was found 
desirable, in one case, to have the result displayed 1 
graphical form and at a rate such that an immediate pic 
ture could be obtained of the effects produced by varying 
the design parameters. A wide range of designs could 
thus be explored, quickly and efficiently. Precision was 
not as important as were fast, qualitatively-significant © | 
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e situation was typical of many engineering prob- 
ing in to the significant ball park quickly and 
Advantage can then be taken of digital methods 


sults. Th 
Jems: gett 

ently. . 
cagerere AN more accurate design parameter values if re- 
quired. 


2, Equation Solving 
The common types of equations occurring in engineering 


and science are the algebraic, transcendental, ordinary dif- 
ferential, partial differential, difference, and integral equa- 
tions. OEAC’s have been successfully used for all these, 
the chief advantage is in the speed with which significant 
answers are obtained. Unlike digital computers, accuracy 
js not so dependent on speed. So long as the speed (fre- 
quency ) limitations of the various operational components 
jg not exceeded, the accuracy possible remains about the 
same. On the other hand, greater accuracy on digital com- 
puters necessarily results in slower solution speeds. 

Each kind of equation on a digital computer requires 
the use of some convergent numerical scheme. The natural 
rapidity with which the scheme converges determines the 
speed of solution on a given digital computer. Not so with 
QEAC’s, because the convergent scheme is already built 
in to correspond to the natural behaviour of the computer 
setup. Since the behaviour need only be linearly related 
to that implied by the equations, the wide choice in time 
scale permits of many solution speeds. This may be illus- 
trated by solving a set of linear equations. In matrix no- 
tation, let AX — C = O be such a set, where X = 
(X, X,....X,). Consider the set of linear differential 
equations AX — C = dX/dt. If the characteristic roots of 
this set all have negative real parts, a condition which can 
nearly always be insured in practice by an appropriate 
transformation applied to the constants, then the steady- 
state solution will be such that dX/dt = O. The steady- 
state solution of the differential equations is hence the solu- 
tion of the algebraic system. All that need be done is 
program the OEAC to solve the differential equation system 
and observe its steady-state behaviour. The rapidity with 
which steady state is achieved is inversely proportional to 
the time constants used in the integrators. A speed of less 
than 0.1 seconds and an accuracy to better than 1% is 
easily achieved for 10 simultaneous equations. On-line 
analysis of mass spectrometer data could profitably be re- 
alized by using OEAC’s, since the problem is one of solving 
simultaneous algebraic equations. 

Nearly all time-independent equations can be handled 
with OEAC’s in a fashion similar to the one illustrated. 
Others will make natural use of time as an explicit vari- 
able. Solution speeds range anywhere from ten to a 
thousand times faster than is possible with present-day 
digital computers, depending on the problem. Accuracy is 
limited to at best 0.05% for the simplest of problems, and 
this figure increases for increased problem complexity. 
Agreement to within one percent of digital solutions is not 
uncommon for many complex equations. 

The amount of equipment required to solve a given prob- 
lem with an OFAC depends directly on its complexity, that 
is, number of mathematical operations that must be per- 
formed. With a digital computer, greater problem com- 
plexity requires only greater storage space. OEAC instal- 
lations with one hundred and more operational amplifiers 
are common these days. A typical installation is shown 
in Figure 3. It can handle the equivalent of about a 25th 
order ordinary differential equation. Moreover, since solu- 
tion speed is little affected by problem complexity (opera- 
tions are performed simultaneously), the 25th 
order equation can be solved just as fast as can 
42nd order. With digital computers of the gen- 
eral-purpose type, solution speed is a direct func- 
tion of problem complexity because the arith- 
metic unit is used for all operations and no 
two operations are performed at the same time. 


Figure 3. Operational electronic ana- 
log computer for 25th order differential 
equations. Chrysler Corporation. 



















Figure 2. The complete Tullahoma wind-tunnel control- 
system computer now being installed. 


Double the number of required operations, and the solu- 
tion speed is very nearly doubled. 

Most equation-solving problems can be attacked by 
straightforward numerical or analytical methods. How- 
ever, there is a class of problems in which no convergent 
analytical numerical scheme applies with any great suc- 
cess. These are the boundary-value type problems. Most 
require a judicious trial-and-error process in which the re- 
sults of each trial are used to decide what to do on the 
succeeding trial. In this regard, it is useful to have a 
device which quickly gives the result of each trial in an 
advantageous manner and with great speed. The OEAC 
can do just this for many such problems. Solutions over a 
given time interval can automatically be repeated on 
OEAC’s just as on digital computers. But the rate at which 
this is possible on digital computers is fixed by the inflexi- 
ble time required for a single solution. One cannot change 
time scale without materially affecting accuracy. The in- 
herently-faster solution speed of OEAC’s and the flexibility 
of time scale, permits repetition of solutions at something 
like six times per second (and higher for some computers). 
This feature lends itself very nicely to the solution of 
boundary-value problems. 

One boundary-value problem of considerable commercial 
importance is determining the relative initial concentra- 
tion of chemical reactants such that, under specified con- 
ditions of temperature and pressure, the products will be 
yielded in specified relative proportions. Mechanizing the 
differential equations governing the kinetics of the reac- 
tion and solving them at high speed on an OEAC provides 
an easy and efficient attack. 

The solution under repetitive operation can be displayed 
on most of the standard output devices if the solution is 
slow enough. But the oscilloscope is the most commonly- 
used display because it takes advantage of high solution 
speeds. At high enough repetitive rate, the solution ap- 
pears as a stationary curve, offering a powerful display for 
instantly observing the effect of changes in problem para- 
meters. Aside from determining relative initial concen- 
trations in the above problem, temperature and pressure 
can be changed to quickly establish tolerance limits for 
their control under actual operation of the chemical 
process. 


Process Control. The solving of equations stems from a 


variety of purposes, resulting in an equally varied class 
of equations. 


Added to the ones already noted, there is 























much emphasis these days on equations occurring in 
scheduling problems. These are concerned with determin- 
ing optimal operating conditions for a process. Mathe- 
matically, they amount to solving for realizable values of 
the control variables of a process which minimize or maxi- 
mize some criterion function such as cost, yield, etc. By 
converting the problem to one in particle dynamics with 
constraints, these can often be very efficiently handled with 
an OEAC at a speed much greater than is possible with 
digital computers. Other methods can sometimes be ap- 
plied depending upon the detailed mathematics involved. 
For instance, the problem of matching power-plant output 
to ever-changing load demands can be resolved mathemat- 
ically to a set of so called optimal equations. Their solu- 
tion gives the amount of power which each plant in a net 
should be delivering to different bus lines to meet a given 
load condition with maximum economy. The equations, 
though complicated, can be solved by straightforward 
techniques. OEAC’s specialized to handle these equations 
have been built and are called “power-dispatch computers.” 
Their on-line incorporation promises to make the operation 
of an entire power system virtually automatic. 

It is tempting to speculate upon the future role of OEAC’s 
as on-line control optimizers in the continuous-process in- 
dustries. But unfortunately, there is still insufficient prac- 
tical data from which to draw. Unlike the electrical 
power industry, the process dynamics appear to be but 
little understood. The present effort is in determining 
process dynamics. This takes in the field of simulation. 


SIMULATION 

While theoretical investigations may indicate the feasibil- 
ity of a proposed design or the plausibility of a mathemat- 
ical model, nothing is really certain until tested in prac- 
tice. For a proposed design, the only valid approach is to 
actually build the system concerned. For a mathematical 
model, this entails solving equations and comparing these 
with facts. In either case, simulation can often be a power- 
ful tool for minimizing labor and economic risks. 


1. Design Testing by Analog 

The use of scale models to indirectly verify and investi- 
gate a proposed design is a long-established practice. Its 
advantage is the ease with which many complicated factors 
can be accounted for. However, it is not always possible or 
feasible to construct a scale model, and recourse must be 
made to indirect methods, such as analogs of one kind or 
another. The question then arises as to what constitutes 
a good analog. 

Perhaps the best way of answering this question is to 
consider the procedure involved in obtaining an analog. 
First you must know the laws relating the elements and 
variables of the given system and also those applicable to 
the field from which the analog is to be constructed. Im- 
plementing the laws in mathematical notation, a mathe- 
matical model of the given system is then derived. The 
remaining task is to find an arrangement of elements from 
the analog field which results in a mathematical model 
linearly related to that of the given system (see part I for 
details). This is all simple in theory, but in practice the 
first stumbling block is setting up an appropriate mathe- 
matical model of the system to be tested. More often than 
not, the governing relations between the hardware and the 
variables are imperfectly known. Approximations and 
simplifying assumptions must be made, so that what one 
really ends up with is an approximate mathematical model. 
In large measure, the same applies to the mathematical 
model of the analog, with the result that two imperfect 
representations are being matched. It is thus seen that 
the measure of “goodness” which we can ascribe to an 
analog is largely conditioned by the reliability of the 
mathematical models. 

Fortunately, fairly accurate mathematical models can 
be posed for many physical systems encountered in design 
work. This, together with the relatively-convenient syn- 
thesis of many analogs with known mathematical char- 
acteristics, gives impetus to use of the analog method. 

While the above applies to the faithfulness of an analog, 
there is also the criterion of flexibility and the convenience 
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with which the effect of changes in design parameters 
be explored under varying conditions. Stil] another 4, | 
whether the analog can be substituted for the actual 
tem to test its performance under true input Conditions, 

Present OEAC’s have evolved from considerations 
signed to meet these criteria. The direct approach Used | 
to synthesize a wide variety of electronic analogs with | 
known characteristics to match given mathematica] Models 
makes them easy to use. Almost any type of forcing tune 
tion can be simulated. And with voltage as the analog 
variable, inputs and outputs are economically transduced 
for on-line testing of a design. 

Perhaps the greatest application of OEAC’s in design 
testing has been in the field of automatic control gy 
tems. Simulation of pressure and temperature controllers 
is widespread, and where the dynamics of the process to be | 
controlled are known, these are also simulated to gtyqy | 
the complete system under various operating conditions, 
cCxamples: the simulation of a complete plant for th 
manufacture of soda ash was recently effected, and the 
real-time simulation of a nuclear-reactor power plant jg 
much in vogue these days. 

Many of the accuracy considerations discussed under dat, 
processing can be carried over into this important field of 
simulation for design testing. This is possible becayg 
mechanization of the analog is based upon the appropriate 
interconnection of mathematical operators to solve the 
equations specified by the mathematical model concerned, 


2. Mathematical Model Testing 

In principle, this application is no different from design 
testing—the purpose of the simulation is merely changed, 
Whereas in design testing the mathematical model js 
assumed adequate, the purpose here is to establish a 
adequate model. Most scientific work is aimed in this 
direction. 

Establishing the dynamics of a process is largely a ques 
tion of finding the correct mathematical representation. 
Proceeding from response measuring data, an attempt is | 
made to establish the governing equations. When this ca 
be done, powerful means can be used to investigate its . 
control for desired ends. 

The role of OEAC’s in testing mathematical models is 
twofold: 1. to provide fast solutions to otherwise intratt | 
able equations; 2. to permit convenient modification of the 
equations according to the extent of agreement of solutions | 
with facts. 

Of the variety of mathematical models that can be sim 
ulated with an OEAC, perhaps the most interesting ané 
of the greatest interest to the field of automation, is the 
simulation of stochastic models arising from operational | 
research studies. This is accomplished through the use of | 
noise generators to simulate the random effects according | 
to specified probability distributions. Machine-failure 
models, traffic-control models and others have been effec 
tively simulated. This is a field rich in possibilities. ' 


CONCLUSION 
The application of OEAC’s is ever increasing; one cil 
hardly do more in one brief article than cover the high | 
lights. Moreover, my aim has been to initiate the reader 
into the use of OEAC’s rather than to try to make him@ 
expert. Principles and general ideas instead of details 
therefore been stressed. I hope at least that the “p 
approach has in some measure been imparted. All. 
often, we find that the original objective in solving @ 
lem quickly and efficiently is lost in the niceties of a 
ticular kind of computer—the problem becomes sé 
We can best avoid this by stating our practical 
requirements and then by finding the computer which 
satisfy them in the most efficient manner. Each k 
computer has its advantages and disadvantages, but @ 
are relative. Which computer is best depends both om 

problem and the solution requirements. 
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Figure 1. One of United’s two new 
wind tunnels. Potentiometer record- 
ers and control consoles at the left. 





INSTRUMENTS AT WORK-—Short Stories of Real Jobs... 





Digital Readout for Wind-Tunnel Data 


New trans- and super-sonic wind tunnels recently were 
started up at United Aircraft Corporation’s East Hartford, 
Connecticut, Test Lab. (Figure 1), which can simulate 
flight conditions at mach 0.5 to 1.5 and 1.5 to 5.0. 

Both tunnels are “blowdown” types, which means that 
a small compressor stores up a supply of compressed air 
which is released at testing time through an automatically- 
controlled valve to provide a regulated, super-sonic air flow 
fora very short time. Thus, entire tests must be run, and 
all pertinent data gathered, in 10 to 60 seconds. 

The instrumentation problem here, is to measure, gather, 
record, and read out all this data in less than one minute! 
Here’s how it was done. 

The several forces acting on the test models are detected 
by strain-gage pickups. Strain-gage output is measured 
and continuously recorded by Bristol Dynamaster high- 
speed, electronic potentiometers. These contain Giannini 
encoders (Figure 3) which convert potentiometer-shaft posi- 
tion into digital electric signals, which are read out on 
punched cards at one hundred per minute by an IBM Sum- 
mary Card Punch. Test constants such as date, model 
geometry, ambient temperature and barometric pressure, 
are read on the 16 dials at panel center (Figure 1), and 
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Figure 2. Information flow thru the DATEX tunnel- 


data handling system. 


April 1957 


then fed into card punch. The whole DATEX system (Fig- 
ure 2) is Giannini designed and built. 

After the test, the IBM cards are analyzed and tabulated 
by United’s data-reduction section. According to wind- 
tunnel personnel, these cards should contain all the re- 
quired information, but the continuous chart recordings 
provide information on action that occur between card- 
punch operation - an added safeguard for test evalua- 
tions. 

The Giannini system can be equipped to feed its digital 
information directly into an automatic typewriter, teletype 
transmitter, or other digital equipment, as well as into the 
card punch machine. Information can be stored for later 
analysis, or used directly by computers. The encoder has 
1000 discrete positions, and operates through 336° rotation. 


With this new high-speed data-gathering equipment, 


United Aircraft hopes to speed up its wind-tunnel testing. 
The above analog and digital data-presentation equipment 
will make this a possibility. 





Data are continuously recorded on Dynamas- 
and converted to digital signals by 
(white box on rear of swing-out 


Figure 3. 
ter wide-strips, 
Giannini encoders 
chessis). 
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one Inc., 801 Allen Ave., Glendale, 


“Dent My Roya. I Send, Instrument 
, roducts Co., 30 
Algonquin Rd., DesPlaines, III. 


RF yp wrond._ Vice President of En- 
» oem », ©onoflow Corp., 2100 Arch 
si St, Philadelphia, Pa. 
4-Ter) *All Secti “ 
Rouge, ied ection “Program Committee’? Chairmen, 
a Section “Section & Membership Com- 

), Box me . Chairmen, are automatically appointed 
| —_‘"* Corresponding District Committees. 
, Lake 'The « 

i te ‘Department, Division and Committee” 
; 2iit i$ used for the first time in this roster, 


Ee ~~ te subject to approval by the 


at 


April 1957 


John G. Fleming, Market Analyst, The 


Bristol Company, Waterbury, Conn. 


James A. Ford, Jerguson Gage & Valve 


Co., 87 Fellsway, Somerville 45, Mass. 

Victor F. Hanson, Assistant Director, 
Engineering Research Lab., E. I. du 
Pont de Nemours & Co., Inc., Wilming- 
ton 98, Del. 

Porter Hart, Superintendent of Instru- 
mentation, Dow Chemical Co., Free- 
port, Texas. 

Chalmer E. Jones, General Manager, Day- 
strom Systems, 5640 La Jolla Blvd., La- 
Jolla, Calif. 

Fred A. Lennon, President, Crawford Fit- 
ting Co., 884 E. 140th St., Cleveland 10, 
Ohio. 

Jerome B. McMahon, Manufacturer's 
Representative, 332 S. Michigan Ave., 
Chicago 4, Il. 

Nathaniel B. Nichols, Vice President of 
Research, Raytheon Mfg. Co., Waltham, 
Mass. 

Claude B. Nolte, Vice President, Barton 
Instrument Corp., 1031 Pasadena Ave., 
Pasadena, Calif. 

Raymond E. Olson, President, Taylor In- 
ener Cos., 95 Ames St., Rochester 

Cc. L. Roberson, Mechanical Research 
Laboratory, Owens-Corning Fiberglas 
Corp., Newark, Ohio. 

Robert T. Sheen, President, Milton Roy 


Co., 1300 E. Mermaid Lane, Phila- 
delphia, Pa 
Albert F. Sperry, President, Panellit, 


Inc., 7401 N. Hamlin Ave., Skokie, Ill. 
Francis H. Trapnell, Assistant Works 

Manager, E. I. du Pont de Nemours & 

Co., Inc., Spruance Plant, Richmond, 


Va. 

Robert A. Trenner, Sales Engineer, 
Energy Control Corp., P. O. Box 6868, 
Philadelphia, Pa. 

Ralph D. Webb, Director of Instrumenta- 


tion, Carbide & Carbon Chemicals 
Corp., South Charleston, W. Va. 
William A. Wildhack, Chief, Office of 


Basic Instrumentation, National Bureau 
of Standards, Washington 25, D. C. 


1A-2 National Nominating Committee 


Chairman: Albert F. Sperry, President, 
_—— Inc., 7401 N. Hamlin, Skokie, 
I 


Member-at-large: Arnold O. Beckman, 
President, Beckman Instruments, Inc., 
2500 Fullerton Rd., Fullerton, Calif. 

Member-at-large: Warren H. Brand, Vice 
President of Engineering, Conoflow 
Corp., 2100 Arch St., Philadelphia, Pa. 

Member-at-large: Porter Hart, Superin- 
tendent of Instrumentation, Dow Chem- 
ical Co., Freeport, Texas. 


District | 
Nominator: Eliot R. Hill, Instrument 
Engineer, 1125 Kensington Ave., Plain- 
field, N. J. 
Alternate: Joseph H. Bertram, President, 
Control Products, Inc., 600 Asylum St., 
Hartford, Conn. 


District I! 


Nominator: Robert G. Quick, Instrument 
Design Engineer, 901 Ridge Rd., Rich- 
mond, Va. 

Alternate: Ernest A. Capelle, Sales Engi- 
neer, Taylor Instrument Cos., 8485 Fen- 
ton St. Silver Spring, Md. 


District III 

Nominator: William Matthews, Instru- 
ment Superintendent, Chemstrand 
Corp., P. O. Box 1507, Pensacola, Fla. 

Alternate: Bernard Lieberman, Develop- 
ment Engineer, 104 Kelvin Lane, Oak 
Ridge, Tenn. 

District IV 

Nominator: Gerald F. Akins, Instrument 

Engineer, 107 Pomona Drive, Rochester 

16, N. Y. 

Alternate: Richard R. Webster, Assist- 
ant Research Director, J & L Steel 
Corp.. Research Laboratory, 900 Agnew 
Rd., Pittsburgh 30, Pa. 


District V 
Nominator: E. Roy Myers, Sales Engi- 
neer, 427 Temple Bar Bldg., Cincinnati 
2, Ohio. 
Alternate: Robert N. Wilson, Supervisor, 
25 Bealls Lane, Frostburg, Md. 


District VI 

Nominator: Ralph Hoxie, President, 
Basic Service Corp., 16544 Plymouth 
Rd., Detroit, Mich. 

Alternate: Jerome B. McMahon, Manu- 
facturer’s Representative, 332 S. Michi- 
gan Ave., Chicago 4, IIl. 

District Vil 

Nominator: E. R. Evans, Aeronautical 
Engineer, Convair, Dept. 64, Fort 
Worth, Texas. 


Kenneth L. Puffer, Partner, 


Alternate: 
Box 6236, 


Puffer-Sweiven Co., P. O. 
Houston, Texas. 


District Vill 


Nominator: John V. Opie, Chemical En- 
gineer, 8 Kings Court, Ferguson 21, Mo. 

Alternate: Francis M. Winterburg, In- 
strument Engineer, 13226 Logan Lane, 
Lenexa, Kan. 


District 1X 


Nominator: Robert Martig, Owner, Mar- 
tig, Inc., 5741 N. E. Gleason St., Port- 
land 13, Oregon. 

Alternate: Adelbert Carpenter, Divisional 
Manager, Fischer & Porter Co., 5010 
Woodminister, Oakland 2, Calif. 


1A-3 President’s Advisory Committee 


Chairman: Hugh F. Colvin, President, 
Consolidated Electrodynamics Corp., 
300 N. Sierra Madre Villa, Pasadena, 
Calif. 

E. J. Albert, President, Thwing-Albert 
Instrument Co., Penn & Pulaski Sts., 
Philadelphia 44, Pa. 

Warren H. Brand, Vice President of En- 
gineering, Conoflow Corp., 2100 Arch 
St., Philadelphia, Pa. 

P. J. Byrne, Deputy Coordinator of En- 
gineering, Esso Research & Engineer- 
ing Co., Linden, N. J. 

Henry F. Dever, President, Minneapolis- 
Honeywell Regulator Co., Brown In- 
strument Div., Wayne & Windrim 
Aves., Philadelphia 44, Pa. 

J. Dillon, Executive Director, Textile Re- 
search Institute, Princeton, N. J. 

Elmer W. Engstrom, Sr., Executive Vice 
President, Radio Corporation of Amer- 
ica, 30 Rockefeller Plaza, New York, 
.'y 


> a 

Weems E. Estelle, Manager of Engineer- 
ing, Thomas A. Edison Industries of 
McGraw-Edison, West Orange, N. J. 

William W. Garey, Publisher, Control 
Engineering , McGraw-Hill Publishing 
Co., 330 W. 42nd St., New York, N. Y. 

Henry C. Frost, Assistant Chief Engi- 
neer, Corn Products Refining Co., 201 
N. Wells St., Chicago 6, Ill. 

Dr. Frederick J. Gaudet, Stevens Insti- 
tute of Technology, Hoboken, N. J. 
Porter Hart, Superintendent of Instru- 
mentation, Dow Chemical Co., Freeport, 

Texas. 

J. H. Heller, Director, New England In- 
stitute for Medical Research, Ridgefield, 
Conn. 

John Hrones, Professor, 
Institute of Technology, 
Mass. 

Cuthbert Hurd, Director of Central Re- 
search, International Business Machine 
Co., 590 Madison Ave., New York, N. Y. 

Thomas Roy Jones, President, Daystrom, 
Inc., 430 Mountain Ave., Murray Hill, 


Massachusetts 
Cambridge, 


N. J. 

Melvin McCreary, Chief Engineer, West 
Virginia Pulp & Paper Co., 230 Park 
Ave., New York, N. Y. 

Raymond E. Olson, President, Taylor In- 
strument Cos., 95 Ames St., Rochester, 
N.Y 


Edwin E. Parker, General Manager, Gen- 
eral Electric Co., West Lynn, Mass. 
John R. Raggazine, Professor, Columbia 
University, 116th St. and Broadway, 
New York, N. Y. : 

J. S. Rearick, Vice President, C. W. Nof- 
singer Co., 906 Grand Ave., Kansas City 

6, Mo. 

Thomas J. Rhodes, Manager, U. S. Rub- 
ber Co., Passaic, N. J. 

John R. Riede, President, Ramsey Engi- 
neering Co., 842 Raymond Ave., St. 
Paul, Minn. : 

Albert F. Sperry, President, Panellit, 
Inc., 7401 N. Hamlin Ave., Skokie, Tl. 

William S. Tandler, President, Warner- 
Swasey Corp., 34 West 33rd St., New 
York, N. Y. 

Elmer Timby, Vice President, Howard, 
Needles, Tammen & Bergendoff, 99 
Church Ave., New York 7, N. Y. 

Thomas M. Ware, Administrative Vice 
President, International Minerals & 
Chemical Co., 20 North Wacker Dr., 
Chicago 6, TI. 

Cc. E. Winters, Assistant Director. Oak 
Ridge National Laboratories, Union 
Carbide Nuclear Co., P. O. Box P., Oak 
Ridge, Tenn. 

John L. Young, Vice President, Engineer- 
ing, United States Steel Corn., 525 Wm. 
Penn Place, Pittsburgh 30, Pa. 


1A-4 Exhibitors Advisory Committee 


Chairman: Ade R. Floreen, Leeds & 
Northrup Co., 444 N. 16th St., Phila- 
delphia, Pa 


Edward B tossart, Bailey Meter Co., 
1050 Ivanhoe Rd., Cleveland, Ohio 

A N Clark Automatic Temperature 
Control, 5200 Pulaski Ave., Philadelphia, 
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A. F. Day, Minneapolis-Honeywell Regu- 
lator Co., Wayne & Windrim Aves., 
Philadelphia, Pa. 

; . Higgins, Manning, Maxwell & 
Moore, Inc., Stratford, Conn. 

Henry Huck, American Instrument Co., 
8030 Georgia Ave., Silver Spring, Md. 
A. R. Kilgore, Baldwin-Lima-Hamilton 
Corp., Chester and Simpson Sts., Phila- 

delphia, Pa. 

George P. Lonergan, 
Manager, The Bristol 
Conn. 

Kenneth Slee, Sales Manager, Librascope, 


Promotion 
Waterbury, 


Sales 
Co., 


Inc., 808 Western Ave., Glendale, Calif. 
Ralph M. Stotsenburg, Sales Manager, 
Fielden Instrument Div., Robertshaw- 


Fulton Controls Co., 2920 N. Fourth St., 
Philadelphia, Pa. 

Cc. J. Wood, Sales Manager, North Amer- 
ican Philips Corp., Mt. Vernon, N. Y. 


1A-5 Public Relations Committee 

Chairman: Evan Herbert, Associate Ed- 
itor, Automatic Control, 430 Park Ave., 
New York 22, N. Y 

1A-6 Research and Development 

Committee 

Chairman: William A. Wildhack, Chief, 
Office of Basic Instrumention, National 
Bureau of Standards, Washington, D. C. 


1A-7 Education Committee 


Chairman: Earl J. Serfass, Head, Chem- 
istry Dept., Lehigh University, Bethle- 
hem, Pa. 


1A-8 Membership Task Force Committee 


Chairman: Chalmer E. Jones, General 
Manager, Daystrom Systems, 5640 La 
Jolla Blvd., La Jolla, Calif. 


PAST PRESIDENT’S 
DEPARTMENT COMMITTEE 


2B-1 Honors and Awards Committee 

Chairman: Robert T. Sheen, President, 
Milton Roy Co., 1300 E. Mermaid Lane, 
Philadelphia, Pa. 

Warren H. Brand, Vice President of En- 


gineering, Conoflow Corp., 2100 Arch 
Street, Philadelphia, Pa. 
William A. Wildhack, Chief, Office of 


Basic Instrumentation, National Bureau 
of Standards, Washington, D. C. 


TREASURER’S 
DEPARTMENT COMMITTEE 


3C-1 Finance Committee 

Chairman: John C. Koch, Vice President 
and General Manager, Conoflow Corp., 
2100 Arch St., Philadelphia, Pa. 

William A. Crawford, Principal Instru- 
ment Engineer, E. I. du Pont de 


Nemours & Co., Inc., Wilmington 98, 
Del. 

George R. Feeley, President, Trinity 
Equipment Corp., 417 Westfield Ave., 
E., Roselle Park, N. J. 

Barton Jones, President, Barton Instru- 


ments Corp., 1429 S. Eastern Ave., Los 
Angeles 22, Calif. 

Ralph H. Munch, Head, Physical Chem- 
istry Research Laboratory, Monsanto 
Chemical Co., Organic Chemical Div., 
St. Louis 4, Mo. 

Phil Sprague, Jr., Executive Vice Presi- 
dent, The Hays Corp., 742 E. 8th St., 
Michigan City, Ind. 


GENERAL RELATIONS 
DEPARTMENT COMMITTEES 


4D-1 Sections and Membership Committee* 


Chairman: Ralph M. Stotsenburg, Sales 
Manager, Robertshaw-Fulton Controls 
Co., Fielden Instrument Division, 2920 


N. 4th Street, Philadelphia 33, Pa. 


4D-2 Employment Committee 
Chairman: A. James Waldron, 
Engineer, Catalytic Construction 
1528 Walnut St., Philadelphia, Pa. 
All Section Employment Committee 
Chairmen are automatically appointed to 
this committee. 


4D-3 Publications Committee 

Chairman: Nathaniel B. Nichols, Vice 
President of Research, Raytheon Manu- 
facturing Co., Waltham 54, Mass. 

David M. Boyd, Jr., Head, Instrument 
Dept., Universal Oil Products Co., 30 
Algonquin Rd., Des Plaines, IIl. 


Division 
e.. 


Douglas M. Considine, Marketing Coun- 
selor, 4430 Wycombe Lane, Indianapo- 
lis 26, Ind. 


George F. Gardner, President, George F. 
Gardner Associates, 408 Charles St., 
Scotia, N. Y. 





*All Section “Program Committee’’ Chairman, 
and all Section “‘Section & Membership Com- 
mittee’’ Chairman, are automatically appointed 
to the corresponding District Committees. 
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Milton M. McMillen, Head, Instrument 
Maintenance, Thompson Products, Inc., 
2196 Clarkwood Rd., Cleveland, Ohio. 

R. Robert Proctor, Manager, Research 
Laboratory, Pure Oil Laboratories, Inc., 
Crystal Lake, III. 

Howard C. Roberts, Research Associate 
Professor, University of Illinois, 511 W. 
Washington St., Urbana, II. 


4D-4 Historical Committee 

Chairman: Manoel F. Behar, Editor, 245 
Melwood St., Pittsburgh 13, Pa. 

Charles W. Covey, Editor, ISA Journal, 
313 Sixth Avenue, Pittsburgh 22, Pa. 

Nelson Gildersleeve, Project Planning 
Specialist, General Electric Co., 1 River 
Road, Schenectady 5, N. Y. 

S. David Ross, Account Executive, Harris 
D. McKinney Co., 12 S. 12th St., Phila- 
delphia, Pa. 

4D-5A Twelfth Annual ISA Conference- 

Exhibit (Cleveland) Host Committee 

General Chairman: Fred A. Lennon, Pres- 


ident, Crawford Fitting Co., 884 E. 
140th St., Cleveland 10, Ohio. 

Executive Chairman: Francis S. Hoag, 
Instrument Engineer, B. F. Goodrich 


Research Center, Brecksville Rd., 
Brecksville, Ohio. 
Ladies Chairman: Margaret Karns, Sales, 


Clarke H. Joy Co., 27005 Knickerbocker 


Rd., Bay Village, Ohio. 

Tours Chairman: Benjamin B. Farmer, 
Partner, Technical and Industrial 
Equipment, Inc., 15017 Detroit Ave., 
Cleveland, Ohio. 

Banquet Chairman: A. E. Ehrke, Presi- 


dent, A. E. Ehrke and Co., 1773 South 
Taylor Rd., Cleveland, Ohio. 

Publicity Chairman: Durell P. 
Sales, Crawford Fitting Co., 
140th St., Cleveland, Ohio. 


Haag, 
884 E. 


Reception and Hospitality Chairman: 
Frederick B. Miller, District Manager, 
Republic Flow Meter Co., 1900 Euclid 
Ave., Cleveland, Ohio. 

Sessions Properties Chairman: oO. G. 
Hudson, Jr., Sales Engineer, Clark 
Goodman Supply Co., 5479 Oakwood 
Ave., Maple Heights, Ohio. 

Members Relations Chairman: Richard 


J. Benson, Sales, Process Valve & 


Equipment Co., 4517 Brookpark Rd., 
Cleveland, Ohio. 

Conference Registration Chairman: Mil- 
ton M. McMillen, Head, Instrument 
Maintenance Thompson Products, Inc., 
2196 Clarkwood Ave., Cleveland, Ohio. 

President’s Reception Chairman: Robert 
E. Tozier, Chief, Instrument Division, 
NACA-Lewis Flight Propulsion Labora- 


tory, 21000 Brookpark Rd., Cleveland, 
Ohio. 
4D-5B National Nuclear Instrumentation 


Conference (Atlanta) Host Committee 


General Chairman: M. A. Dailey, Rittel- 
meyer & Co. 

Registration and Hospitality: T. W. Wal- 
drop, Republic Flow Meter Co. 

Technical Sessions Properties: J. M. 
Spurlock, Georgia Inst. of Tech. 

Publicity: D. M. McRae, Rittelmeyer & 
Co 


Membership: R. W. Freeman, W. K. 
Stallings Co. 

Ladies’ Program: Mrs. J. 

Social Hour: J. Barker, 
ment Cos. 

Plant Tours: P. Lankford, Southern Nat- 
ural Gas Co. 

4D-5C National Symposium on _ Instru- 
mental Methods of Analysis (Chicago) 

Host Committee 

Host Committee Chairman: Howard C. 
tobert, University of Illinois. 

Program Chairman: Marvin D. Weiss, 
Fischer & Porter Co., Hatboro, Pa. 

Housing Chairman: Alfred H. Ahrens, 
Pure Oil Co. 

Physical Properties Chairman: 
Kohler, Panellit, Inc. 

Publicity Chairman: W. A. 
’. A. Kates Co. 


Barker. 
Taylor Instru- 


tobert T. 


The 


Kates, 


Social Committee Chairman: mm 
Dickey, Murphy & Dickey. 
Maintenance Clinic Chairman: George 


A. Larsen, The Texas Co., Lockport, IIl. 


4D-6 Allocations Committee 

Chairman: Edward C. Baran, Mechnical 
Department Coordinator, Standard Oil 
Company of Ohio, No. 1 Refinery, 2735 
Broadway, Cleveland 13, Ohio. 

Hi. H. Johnson, Power Instrumentation 
Engineer, Consolidated Edison Co. of 
New York, 4 Irving Place, New York, 
i # 

talph H. Tripp, Head, Instrument De- 
partment, Grumman Aircraft Engineer- 
ing Corp., Bethpage, Long Island, N. Y. 


4D-7 New Ideas in Instrumentation Com- 
mittee 





Chairman: E. F. Kremer 
& omeure & Co., Ine.,‘Consutaa eat 
“valuation Group, Louy 
mington, Del. " lers Bldg., Wil. 
E. A. Adler, Chief Instrum 
United Engineers & Construce inet, 
1401 Arch St., Philadelphia 5 Pe Ine, 
J. Arbogast, Hercules Power Co” 
perimental Station, Wilmington, } Ex. 
a. “ty E. I. du Pont de Nemes 
& Co., Experimental Stati 
Wilmington, Del. tion Bldg, 304¢, 
J. _E,. Charsha, Hammel Da 
Washington St., Wilmington, $3 1M 
McKeen Kessel, Foxboro Co.’ 214 W 
Tenth St., Wilmington, Del’ = 
G. H. Robinson, E. I. du Pont 
& Co., Design Div., 
Wilmington, Del. 
Cc. J. Swartwout, 
Swartwout Co., 
Cleveland 12, Ohio. 
Webb Wills, Panellit, Service Corp., Ti 
water Flying A Refine ‘ 
City, Del. “%, Delawan 


de Nem 
Louviers Bids’ 


Chief Engineer 
18511 Buclid a 


ISA REPRESENTATIVES To 
OTHER ORGANIZATIONS 


FOUNDATION FOR INSTRUMENTa. 
TION EDUCATION AND RESEARCH 


Executive Director: Lloyd E, Slater 
Foundation for Instrumentation Educa. 
tion and Research, 527 Lexington Ave 
Room 34, New York 17, N. Y. 

President: Rex A. Bristol, Treasurer 
Foxboro Co., 58 Neponset Ave., Fox. 
boro, Mass. , 

Vice President: Charles B. Jolliffe, Vice 
President and Technical Director, Rc4 
Laboratories, Princeton, N. J. 

Secretary-Treasurer: Richard G. Croft, 
Partner, J. H. Whitney Co., 630 Fifth 
Ave., New York, N. Y. 

Trustees: 

A. V. Astin, Director, National Bureay 
of Standards, Washington 25, D. C 
Arnold O. Beckman, President, Beckman 
Instruments, Inc., 2500 Fullerton Rd. 

Fullerton, Calif. 

Rowland Burnstan, President, Borg- 
Warner International, 36 S. Wabash St, 
Chicago, II. 

Robert J. Jeffries, Assistant to the Presi- 
dent, Daystrom, Inc., 430 Mountain 

Ave., Murray Hill, N. J. 

Thomas Roy Jones, President, Daystrom, 

. 430 Mountain Ave., Murray Hill 

N. J. 

Robert T. Sheen, President, Milton Roy 
Co., 1300 E. Mermaid Lane, Phila- 
delphia, Pa. 

Albert F. Sperry, President, Panellit, 
Inc., 7401 N. Hamlin Ave., Skokie, IL 

Justus T. Vollbrecht, President, Energy 
Control Co., 5 Beekman St., New York 
38, N. Y. 


ISA REPRESENTATIVES TO 
OTHER SOCIETIES 


American Standards Association 
Sectional Committee C85, Terminology 
for Automatic Controls. 

William I. Caldwell, Director of Research, 
Taylor Instrument Cos., 95 Ames St, 
Rochester 1, N. Y. 

American Standards Association ; 
Committee Y12, Hydraulic & Pneumatic 
Symbols and Diagrams. 

George . Larsen, Head, Instrument 
Dept., The Texas Co., Lockport, Ill. 

American Association for the Advance: 
ment of Science. : ' 

William A. Wildhack, Chief, Office 0 
jasic Instrumentation, National Bureal 
of Standards, Washington 25, D. C 

National Research Council 

Porter Hart, Superintendent of Instru- 
mentation, The Dow Chemical 0, 
Freeport, Texas. 

Institute of Radio Engineers 
Subcommittee 10.3 

Chalmer E. Jones, General _ Manager, 
Daystrom Systems, 5640 La Jolla Blvd, 
La Jolla, Calif. : 

American Society of Mechanical ne 
neers, Instruments and Regulat 
Division Cos. 

R. E. Clarridge, Taylor Instrument ' 
95 Ames St., Rochester 1, N. < ie 

Scientific Apparatus Makers Association, 

H. H. Gorrie, Bailey Meter Co. 
Ivanhoe Rd., Cleveland 10, Ohio. 

National Telemetering Conference 

L. W. Gardenhire, Box 112, State Colles 
N. M. : 

Conference on Electronic Techniques ” 
Medicine and Biology . 

A. E. MacNeill, Research Consultant 
3288 Main St., Buffalo 14, N. Y. 
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TECHNICAL DEPARTMENT 


: ident: John Johnston, Jr., In- 
Vice Pres Consultant Group Supervisor, 
E L du Pont de Nemours & Co., Inc., 
Eygineering Dept., Rm. 1306; Louviers 
Building, Wilmington 98, Delaware. 


6A Steering Committee — 
ipman: Neil M. Blair, Vice President, 
Charlit service Corp., 7401 N. Hamlin 
kie, Til. , 

J Ave., Ser euly, Panellit Service Corp., 
“401 N. Hamlin Ave., Skokie, Ill. ‘ 
paul W. Knaplund, Assistant to the Di- 

i 


a * ed Science Division, IBM, 
re fadison Ave., New York 22, N. Y. 
ald B. Prell, Benson-Lehner Corp., 


p80 West Olympic Blvd., Los Angeles 
64, Calif. 
6A-1 Program Coordination 
inator: P. M. Fleming, Engineering 
ome E. I. du Pont de Nomours & Co., 
Inc., Wilmington 98, Del. 


6A-2 Inter-Society Coordination 
Coordinator: H. C. Roberts, 44EE Bldg., 
511 W. Washington, Urbana, II. 

6A-3 Publications Board Coordination 
Coordinator: R. E. Wendt, Jr., Westing- 
house Electric Co., 1844 Ardmore Blvd., 
Pittsburgh 21, Pa. 

6A-4 Research & Development Coordina- 
tion 

Coordinator: TT. C. Wherry, Phillips 
Petroleum Co., 116 N. Johnstone St., 
Bartlesville, Okla. 


6B Analysis Instrumentation Division 


Director: T. C. Wherry, Phillips Petrol- 
eum Co., 116 N. Johnstone St., Bartles- 


ville, Okla. 
Secretary: K. V. Kratochvil, Phillips 
Johnstone, Bar- 


Petroleum Co., 117 N. 
tlesville, Okla. 

Association Director: Henry J. Noebels, 
Manager, Application Engineering, 
Beckman Instruments, Inc., 2500 Fuller- 
ton Rd., Fullerton, Calif. 

Associate Director: V. N. Smith, Shell 
Development Co., 4560 Horton  St., 
Emeryville, Calif. 

Associate Director: Marvin D. Weiss, 
Fischer & Porter Co., Hatboro, Pa. 

C. M. Albright, Research Manager, Me- 
chanical Development Lab., E. I. du 
Pont de Nemours & Co., Inc., Maryland 
Ave. & Beech St., Wilmington 98, Del. 

R. H. Munch, Monsanto Chemical Co.. 
1700 S. Second St., St. Louis 4, Mo. 


68-1 Industrial pH Measurement & Con- 
trol Committee 

Chairman: Thomas J. Kehoe, Beckman 
Instruments, Inc., Fullerton, Calif. 


68-2 Chemical Methods of A i 
oe nalysis Com- 
Chairman: R. D. Eanes, Leeds & North- 
rup Co., 4900 Stenton Ave., Philadelphia, 


a. 
John W. Berry, Grou ; 
V y, G p Leader, Research 
ee tan Stanford Labs., Ameri- 
yanamid Co., 1937 ’. Main § 
Stanford, Conn. De ultienaneae a 
Lewis Fowler, Organic Chemical 
Research Dept., Monsanto 
Co., St. Louis, Mo. 
Henry Landsberg, Consolidated Electro- 
dynamics Corp., 300 N. Sierra Madre 
P cut: Pasadena 15, Calif. 
»Surtis Snowden, Application Engineer- 
ing, Leeds & Northrup Co., 4901 Stenton 
P + Philadelphia 44, Pa. 
Te: Strange, John T. Ryan Memorial 
NB Mine Safety Appliances Co., 100 
‘. Braddock Ave., Pittsburgh 8, Pa. 


68-3 Chromatography Committee 
Chairman: Vincent J. Coates, Asst. Sales 
Pei Laboratory Instruments, The 
saan in-Elmer Corp., Norwalk, Conn. 
+ ea Fagerson, Asst. Research Prof., 
neeey of Massachusetts, Amherst, 


Div., 
Chemical 


ass, 
Sephen Dal Nogare, Polychemicals Dept., 
) uxperimental Stati 7il- 
mington, Gebiware. me a 


oa Sampling Systems Committee 
rman: E. A. Houser, Beckms I 
struments, , 2500 * m= Rd. 
Fullerton, old: 2500 Fullerton Rd., 
7 + Lupfer, Phillips Petroleum Co., 
; N. Johnstone, Bartlesville, Okla. 
B-5 Radio F 
Committee requency Spectroscopy 
irman: Dr. Martin Packard, Varian 
Caicclates, 611 Hansen Way, Palo Alto, 


1B O'Meara, Southwest Research Insti- 
0. Reills Antonio, Texas. 
ville, tae Development Co., Emery- 
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6B-6 X-Ray and Electron Spectroscopy 
Committee 

Chairman: Dr. D. C. Miller, Technical 
Dir., North American Philips Co., Inc., 
ae Fulton Ave., Mount Vernon, 


6B-7 Optical Methods Committee 


Chairman: Leo G. Glasser, Research 
Mer., Applied Physics, E. I. du Pont de 


a & Co., Inc., Wilmington 98, 
el. 
Elliott Woodhull, The Perkin-Elmer 


Corp., Norwalk, Conn. 
Robert F. Wall, Plastics Div., Monsanto 
Chemical Co., Texas City, Texas. 


6B-8 Mass Spectroscopy Committee 

Chairman: Allen S. Powell, Asst. Prof. 
of Chemistry, Case Institute of Tech- 
nology, University Circle, Cleveland 6, 
Ohio. 

Walter Donner, Beckman 
Inc., Fullerton, Calif. 

William Gallaway, Beckman Instruments, 
Inc., Fullerton, Calif. 

Lawrence Hall, Consolidated Electrody- 
namics Corp., 300 N. Sierra Madre 
Villa, Pasadena, Calif. 

E. H. Rowe, B. F. 
Brecksville, Ohio. 

Ed Zubler, General 
Development Lab., 
land, Ohio. 


Instruments, 


Goodrich Center, 


Electric Co., Lamp 
Nela Park, Cleve- 


6B-9 Analytical Clinic Committee 
Chairman: James J. Shipman, B. F. 
— Research Center, Brecksville, 
io. 


6B-10 Publicity Committee 
Chairman: George Field, Batten, Barton, 
Durstine & Osborn, Inc., 383 Madison 


Ave., New York 17, N. Y 


6C Data Handling & Computation 
Division 

Director: R. E. Wendt, Jr., Westinghouse 
Electric Co., 1844 Ardmore Blvd., Pitts- 
burgh 21, Pa. 

Associate Director: 
son-Lehner Corp., 19 
Sommit, N. J. 


R. C. Saunders, Ben- 
Beechwood Rd., 


6C-1 Computers Committee 

Chairman: Charles W. Worley, Electronic 
Associates, Inc., Box 582, Princeton, 
SF . 


Brown Instruments 
Regulator 
Phila - 


Wm. J. Connor, Jr., 
Div., Minneapolis- Honeywell 
Co., Wayne and Windrim Aves., 
delphia 44, Pa. 

Herbert Harrington, 
Development Co., 
St.. Trenton, N. J. 

Irving Lefkowitz, Case Institute of Tech- 
nology, 10900 Euclid Ave., Cleveland 6 
Ohio. 

Howard McKenna, GM Research Staff, 
Box 188 N. End Station, Detroit. Mich 

Donald G. Scorgie, Westinghouse Electri: 
Corp., Youngwood, Pa. 

Elmer M. Sharn, NACA Cleveland, 21000 
Brookpark Rd., Cleveland, Ohio. 

R. E. Wendt, Jr... Westinghouse Electric 

Corn... 1844 Ardmore Blvd., Pittsburgh 

21, Pa. 

Charles W. 
ates, Inc., 


Allstates Design & 
Inc., 25 N. Warren 


Flectronic Associ- 
Princeton, N. J. 


Worley. 
Box 582, 


6C-2 Computers Symposium Committee 

Chairman: Irving Lefkowitz, Case Insti- 
tute of Technology, 10900 Euclid Ave., 
Cleveland 6, Ohio 


6C-3 Data Handling Committee 

Chairman: R. Cc. Saunders, Benson- 
Lehner Corp., 19 Beechwood Rd., Som- 
mit, N. J. 

William Adams, Data Reduction Branch, 
Edwards Air Force Base, Calif. 

William Deutsch, Panellit Service Corp., 
7401 N. Hamlin Ave., Skokie, TIl. 

Sidney Kaufman, Shell Develonment Co 
3737 Bellaire Blvd.. Houton 25, Texas. 

P. W. Knaplund, TBM, 590 Madison Ave 
New York 22, N. Y. 

Fred S. Korb, Wm. Miller Instruments 
Inc., Scientific Instruments, 78-14 138th 
St., Flushing 67, N. Y. 


Robert Marmorstone, Datex Div., Gian- 
nini, 1307 S. Myrtle Ave., Monrovia, 
Calif 


Robert C. Perkinson, McDonnell Aircraft 
Corp.. Box 116. Lambert Field 21, Mo 

R. A. Scheffer, Instrument Procurement 
Enegr., Rocket Engine Section, AGTDD, 
Flight Propulsion Laboratory Dept.. 
Cincinnati, Ohio. 

Robert A. Wiesemann, Aviation Gas Tur- 
bine Div., Westinghouse Electric Corp., 
Naval Air Station, Olathe, Kans. 


6C-4 Data Handling Workshop Committee 

Chairman: N. M. Blair, Vice President, 
Panellit Service Corp., 7401 N. Hamlin 
Ave., Skokie; IL 

Walter Bowers, Sohio, 16th Floor Midland 
Bldg., Cleveland 15, Ohio. 

William Deutsch, Panellit Service Corp., 
7401 N. Hamlin Ave., Skokie, Il. 

Elmer M. Sharp, NACA Cleveland, 210) 
Brookpart Rd., Cleveland, Ohio. 

G. W. Spencer, General Electric Co., 
Court St., Syracuse, N. Y. 

R. E. Wendt, Jr., Westinghouse Electric 
Corp., 1844 Ardmore Blvd., Pittsburgh 
31, Fa. 


6C-5 Photo Instrumentation Committee 


6C-6 Telemtering Committee 

Chairman: L. W. Gardenhire, 
State College, N. . 

John M. Sherman, Electro-Mechanical 

D. Baker, Minneapolis-Honeywell Regu- 
lator Co., 1021% E. Missouri St., El 
Paso, Texas. 

G. Birdsell, Caltech-Jet Propulsion Lab., 
2419 Howze St., El Paso, Texas. 

Louis J. Mass, Jr., Caltech-Jet Propulsion 
Lab., White Sands Proving Ground, 
N. M. 

Hugh Pruss, Federal Electronics Corp., 
1136 N. Las Palmas Ave., Los Angeles 
38, Calif. 


Box 113, 


Electro-Mechanical ” 


John M. Sherman, 
Research, 4933 Mesa Rd., El Paso, 
Texas. 


6D Feedback Control Systems Division 

Director: A. R. Aikman, Schlumberger 
Well Surveying Corp., Box 550, Ridge- 
field, Conn. 

Associate Director: R. P. Biglianoc, E. I. 
du Pont de Nemours & Co., Inc., Wil- 
mington 98, Del. 

D. E. Berger, Phillips Petroleum Co., 
Bartlesville, Okla. 

G. H. Bouman, Minneapolis-Honeywell 
Regulator Co., Philadelphia, Pa. 

Gene Franklyn, Professor, Electrical En- 
gineering Dept., Columbia University, 
New York, N. Y. 

Thomas R. Hudson, 
Div., 5640 La Jolla 
Calif. 

Bruce Powell, California Research Corp., 
Box 1627, Richmond 1, Calif. 

D. W. St. Clair, E. I. du Pont de Nemours 
& Co., Inc., Newark, Del. 

Charles Taylor, Daystrom Systems Div., 
5640 La Jolla Blvd., La Jolla, Calif. 

Cc. H. Taylor, Fischer & Porter Co., Hat- 
boro, Pa. 


Daystrom Systems 
Bivd., La Jolla, 


6E Instrumentation Electronics Division 

Director: Courtland Van Rensselaer, 
Hewlett-Packard Co., 275 Page Mill 
Rd., Palo Alto, Calif. 


6F Instrument Installation, Operation & 
Maintenance Division 

Director: J. C. Groenewegen, Shell Chem- 
ical Co., P. O. Box 211, Torrance, Calif. 

Wm. G. Baker, Jr., American Enka Corp., 
Lowlands Plant, Morristown, Tenn. 

Frank Balik, Convair Div., General Dy- 
namics Corp., Fort Worth, Texas. 

Clvde W. Braswell. Monsanto Chemical 
Co., Texas City, Texas. ‘ 

F. Edmonds, 451 Strafer St., Cincinnati 
26, Ohio. 

T. B. McCraray, Dow Chemical Co., Free- 
ort, Texas. 
win. Troutman, Richfield Oil Co., Wwil- 

mington, Calif. 


6F-1 Instrument Maintenance Clinic Com- 
mittee 

6F-2 Instrument Mechanics Training 
Committee 

Chairman: George A. Larsen, The Texas 
Co., Lockport, Til. 

Rollin H. Briggs, Co., 
Midland, Mich. ‘ 

Cc. C. Cobb, Magnolia Petroleum, Madison 
St., Beaumont, Texas. 

John Davis, Monsanto Co., 
Texas City, Texas. 

George N. Ehly, Atlantic Refining Co., 
Philadelphia, Pa 

J. N. Franklin, BoWater Newfoundland 
Pulp & Paper Mills, Ltd., Corner Brock, 
Newfoundland. 

Kenneth Goldring, Polymer Corp., Sarnia, 
Ontario, Canada. 

Malcolm B. Hall, The Foxboro Co., Fox- 
boro, Mass. 

H. A. Harrington, All States Engrs. Co., 
Albany, N. Y. 

John Josenhaus, Corn Products Co., Argo, 
Til. 

Martin J 
Regulator Co.. 

Wm. Pugsley, The Hays Corp. 
City, Ind 


Dow Chemical 


Chemical 


Ladden. Minneapolis-Honeywell 
Philadelphia, Pa. 
Michigan 
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6F-3 Instrument Shop Layouts & Shop 
Equiprnent Committee 

Cc. C. Cobb, Magnolia Petroleum, Madison 
St., Beaumont, Texas. 
. L. Keeler, Socony Vacuum Oil Co., 
Paulsboro, N. J. 

Tom H. Pierson, Eggelhoff Engineers, 
Inc., P. O. Box 1743, Houston, Texas. 

Cc. E. Werstler, Socony Vacuum Oil Co., 
So. 20th St., E. St. Louis, Il. 


6F-4 instrument Installation & Mainte- 
nance Practice Committee 

Chairman: L. V. Morgan, American 
Cyanarmid Co., St. Marys, W. Va. 

Duane Humphrey, E. I. du Pont de 
Nemours & Co., Inc., Wilmington, Del. 

Robert T. Hurm, West Virginia Pulp & 
Paper Co., Covington, Va. 

H. Douglas Woods, Canadian Industries, 
Ltd., Montreal, Quebec, Canada. 


6F-5 Maintenance & Operation Papers 
Committee 

J. J. Kelly, Panellit Service Corp., 7401 
N. Harnlin Ave., Skokie, Ill. 


6F-6 Technical Papers Committee 

Wm. Crosson, Consolidated Edison Co., 
708 ist Ave., New York 17, N. Y. 

A. K. Joecks, Consolidated Edison Co., 
780 Ist Ave., New York 17, N. Y. 


6G Management & Economics Division 
Director: J. C. Kerley, Shell Oil Co., 50 
West 50th St., New York City, N. Y. 


6H Measurement & Control Instrumenta- 
tion Division 

Director: J. T. Ward, Engineering Dept., 
Design Div., E. I. du Pont de Nemours 
& Co., Inc., Wilmington, Del. 


Associate Director: H. F. Rondeau, 
American Meter Co., Inc., Research 
13500 Filont Ave., Philadelphia 


Lab., 
6 


16, Pa. 
Secretary: J. F. Coughlin, E. I. du Pont 
| es & Co., Inc., Wilmington, 
el. 


6J Physical & Mechanical 


Division 

Director: D. J. DeMichele, General Elec- 
tric Co., General Engineering Lab., 
Bldg. 37-375, Schenectady, N. Y. 

Associate Director: Orval Linebrink, 505 
Kings Ave., Columbus, Ohio. 

Associate Director: Mills Dean, III, David 
Taylor Model Basin, Washington, D. C. 


6J-1 Strain Measurements Committee 

Chairman: Frank Myers, General Elec- 
tric Co., Lakeside Ave., Burlington, Vt. 

J. F. Potts, Oak Ridge National Lab., 
Instrument Dept., P. O. Box “P,”’ Oak 
Ridge, Tenn. 


6J-2 Vibration Measurements Committee 

Chairman: Glen N. Krouse, Krouse Test- 
ing Machine Co., 573 E. 11th Ave., 
Columbus 3, Ohio. 

Charles S. Duckwald, General 
Co., General Engineering Lab., 
37-375, Schenectady, N. Y 


6J-3 Research & Development Committee 

Chairman: Charles E. Balleinsen, Mer. 
Mech. Projects, Aeronautical Div., 
Robertshaw-Fulton Co., Santa Ana 
Freeway at Euclid Ave., Anaheim, Calif. 

Robert B. Grant, Phillips Petroleum Co., 
Bartlesville, Okla. 

Oscar Grauer, Director of Glass Research, 
Fischer & Porter Co., Hatboro, Pa. 


6J-4 Thermal Measurements Committee 

Chairman: John T. Harvell, Arthur D. 
Little, Inc., 30 Memorial Dr., Cam- 
bridge, Mass. 

N. 8S. Rasor, Atomics International, Box 
309, Canoga Park, Calif. 

S. A. Hluchan, Taylor Instrument Cos., 
Rochester, N. Y 


6J-5 Physical Testing Committee 

Chairman: M. P. Cornelius, International 
Harvester Co., Farm Tractor Eng. 
Dept., 2626 W. 31st Blvd., Chicago 8, III. 


6J-6 Inspection Committee 
Chairman: R. A. Marinelli, 
senal, Centerline, Mich. 


6J-7 Acoustical Committee 

Chairman: R. Wehrle, International 
Harvester Co., Farm Tractor Eng. 
Dept., 2626 W. 31st Blvd., Chicago 8, 
Til. 


Measurement 


Electric 
Bldg. 


Detroit Ar- 


6J-8 Colorimetry Committee 


INDUSTRIES DEPARTMENT 


Vice President: R. N. Pond, Taylor In- 
strument Cos., 95 Ames Ave., Rochester 
it 4 


7A Aeronautical Industry Division 


Director: Walter J. Gabriel, Senior 
Flight Test Engineer, Convair Div., 
General Dynamics Corp., Fort Worth, 
Texas. 
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7A-1 Flight Test Committee 


Chairman: Bernard Oldfield, 
lock St., Encino, Calif. 

Neil Anderson, Physics Dept., 
Aeronautical Lab., Buffalo 21, N 

William W. Barratt, Flight Research & 
Development, AVRO Aircraft, Ltd., Box 
4004 Term A, Toronto, Ontario, Canada. 

Edmond C. Buckley, Chief of Instrumen- 
tation, NACA Langley Field, Va. 

Harold T. Noble, Jr., Flight Test Station, 
Boeing Airplane Co., Wichita 1, Kans. 

G. E. Sanderson, Engineering Flight Test, 


17127 Bul- 


Cornell 
. # 


ee Aircraft Corp., Burbank, 

Calif. 

Ralph H. Tripp, Chief of Instrumentation, 
Grumman Aircraft Corp., Bethpage, 


mM. Ee 
Fred E. Woods, Flight Test Section, Boe- 
ing Airplane Co., Seattle 14, Wash. 


7A12 Missile Test Committee 


Chairman: Floyd E. Bryan, Test Project 
Engineer, Missiles Testing Div., A-852, 
ae Aircraft Co., Santa Monica, 
Calif. 

Lawrence Fleming, Head, Instrument 
Div., Research Dept., Southwestern In- 
dustrial Electronics Co., Box 3218, 5001 
Richmond Rd., Bellaire, Texas. 

Robert L. Galley, Consulting Engineer, 
4986 Marmol Dr., Woodland Hills, Calif. 

Buel E. Harris, c/o Jupiter Project, Bu- 
reau of Ordnance, Patrick Air Force 
Base, Fla. 

Norman E. Jennett, Jr., Missile Div. I, 
U. S. Naval Air Missile Test Center, 
Point Mugu, Calif. 

Delmas C. Little, Dept. of Army, White 
a Proving Ground, Las Crucas, 


Robert E. Luke, Systems Test Develop- 


ment, Guided Missile Research Div., 
Dept. GMRD, Bldg. No. 4, Room 601, 
Ramo-Wooldridge Corp., 5800 Arbor 


Vitae, Los Angeles, Calif. 

Richard B. Morrison, Head of Research 
Lab., University of Michigan, Ann 
Arbor, Mich. 

William W. Stripling, Unit Chief, Pro- 
pulsion Systems, Measurements, RF & 
Telemetering Army Ballistic Missile 


Agency, Redstone Arsenal, Huntsville, 
Ala. 

7A-3 Ground Test Committee 

Chairman: Eugene D. Spencer, 21452 


LeLaOsa St., Woodland Hills, Calif. 
Latham Baker, c/o Bendix Products Div., 
400 Beiger St., Mishawaka, Ind. 
J. C. Hoagland, 1947 E. Casa Grande, 
Pasadena, Calif. 


7B Air Conditioning & Heating Industry 
Committee 


Director: N. 
Engineer, Johnson Service Co., 
Michigan St., Milwaukee 2, Wis. 

Secretary: R. A. Hegberg, Application 


J. Janisse, Asst. Chief Field 
507 E. 


Engineer, Powers Regulator Co., 3400 
Oakton St., Skokie, Il. 
J. A. Duebel, Chief Engineer, Perfex 


, 500 W. Oklahoma Ave., Milwau- 
kee 7, Wis. 

L. F. Flagg, Supervisor Field Training, 
Commercial Div., Minneapolis-Honey- 
well Regulator Co., 2753 Fourth Ave., 
S., Minneapolis, Minn. 

Ss. W. Miller, Development 
John J. Nesbitt, Inc., 
Philadelphia 36, Pa. 

P. O. Penn, Asst. to Vice President for 
Sales, Penn Controls, Inc., Goshen, Ind. 

L. C. Plachn, Mgr. Milwaukee Office, 
Barber-Colman Co., 914 N. Broadway, 
Milwaukee 2, Wis. 

D. K. Sewell, Mer., Engineering Lab., 
Herman Nelson Div., American Air 
Filter Co., Inc., Moline, Il. 

S. P. Soling, Chief Industrial Application 


Engineer, 
Holmesburg, 


‘Ener., York Corp., York, Pa. 

7C Chemical & Petroleum Industry Di- 
vision 

Director: L. D. Cipriano, Monsanto Chem- 
ical Co., Organic Chemicals Div., 800 
N. Twelfth Blvd., St. Louis 1, Mo. 

Associate Director: E. B. Hall, Instru- 


ment Engineer, E. I. du Pont de 
Nemours & Co., Inc., 1007 Market St., 
Wilmington 98, Del. 

Secretary: Robert R. Click, Magnolia 
Petroleum Co., Natural Gas Dept., P. O. 
Box 4008, Station ‘“‘A,’’ Dallas, Texas. 


7C-1 Data Handling & Computation Com- 
mittee 


Chairman: William Durkin, Fischer & 
Porter Co., 51 Warminster Rd., Hat- 
boro, Pa. 


Louis Gess, Minneapolis-Honeywell Regu- 
lator Co., Brown Instruments Div., 
Wayne & Windrim Aves., Philadelphia 
44, Pa. 





E. B. Ball, Instrument En 
du Pont de Nemours & Cone, E 
Market St., Wilmington 98, De” i 
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Div., Humble Oil & Refining Co, Pt 
Box 3950, Baytown, Texas, i 

Robert R. Click, Magnolia Petroleum ¢o 
Natural Gas Dept., O. Box 400, 
Station “A,” Dallas, Texas, : 

William Durkin, Fischer & Porter ¢o 
51 Warminster Rd., Hatboro, Pa, - ” 

E. B. Hall, Instrument Engineer, §, | 
du Pont de Nemours & Co., Inc, in 
Market St., Wilmington 98,’ Del’ 

Fredrick pe. Application Engineer 
Fischer orter Co., 51 Warminste. 
Rd., Hatboro, Pa. _ 

Robert Robinson, Instrument Engineer, 
Fluor Corp., P. O. Box 7030, East Los 
Angeles Branch, Los Angeles, Calif. 


7C-4 National Meetings Committee 


Chairman: Louis Gess, Minneapolis- 
Honeywell Regulator Co., Brown In- 
struments Div., Wayne & Windrim 
Aves., Philadelphia 44, Pa. 

Lowell H. Ballinger, Esso Research & 
Engineering Co., Box 121, Linden, N. J. 

Page Buckley, Instrument Engineer, E. 1 
du Pont de Nemours & Co., Inc., Chem- 
ical Engineering, Engineering Research 

., Wilmington 98, Del. 

G. C. Carroll, Mathieson Chemical Corp., 
Morgantown Plant, P. O. Box 888, Mor- 
gantown, W. Va. 

William Durkin, Fischer & Porter Co., il 
Warminster Rd., Hatboro, Pa. 

E. B. Hall, Instrument Engineer, E. | 
du Pont de Nemours & Co., Inc., 1007 
Market St., Wilmington 98, Dela. 

Thomas H. Pierson, Chief Engineer, 
Texas Butadiene & Chemical Corp, 
2705 Gulf Bldg., Houston 2, Texas. 

Fredrick Rich, Application Engineer, 
Fischer & Porter Co., 51 Warminster 
Rd., Hatboro, Pa. 

Harvey Schilling, Magnolia Petroleum 
Co., P. O. Box 3311, Beaumont, Texas. 


7D Food Industry Division 

Director: James B. Anderson, Dept. 
Head, Engineering Research, my . 
Heinz Co., 1062 Progress St., Pittsburgh 
30, Pa. 

Associate Director: W. A. Brastad, Ap- 
lied Physics Section, Physics Research 
Dept.., General Mills, Inc., 2010 E 
Henepin Ave., Minneapolis 13, Minn. 


7D-1 Technical Program Committee 


Chairman: Kenneth G. Lucal, Asst. Chief 
Application Engr., Food Machinery & 
Chemical Corp., Canning Machinery 
Div., Hoopeston, II. 

David S. Campbell, Campbell Soup Co, 
100 Market St., Camden, N. J. 

Charles Hanft, F & M Schaefer Brewing 
Co., 430 Kent Ave., Brooklyn 11, N. ¥. 


7E Medical & Biological Industry Division 
Director: Arthur MacNeill, Research Con- 
sultant, 3288 Main St., Buffalo 14, N. ¥. 
J. E. C. Askin, Chief Electrical Engineer, 
Standard X-Ray ae 1932-42 N. Burling 
St., Chicago 14, Tl. 
Martin Chanim, Chief Biochemist, City of 
Hope Medical Center, Duarte, Calif. , 
Charles L. Fox, New York Medical Col- 
lege, Flower & Fifth Ave. Hospitals, 
New York, N. Y. » 
John H. Heller, Head, New England i 
stitute of Medical Research, Ridgefie 
Conn. Col- 
Howard Johnson, 650 Maple Ave., 
lingswood, N. J. f the 
Raymond Jonnard, Asst. Director 0 . 
Clinical Lab., Paterson General Le 
pital, Market & Madison Sts., Paterson, 
N. J 


K. Russel Knoblauch, Manager, — 
apolis-Honeywell Regulator Co., Ins : 
ment Div., Wayne & Windrim Aves 
Philadelphia 44, Pa. 

B. P. McKay, University of Tennessee 
Medical Unit, 875 Monroe Ave., Mem 
phis 3, Tenn. 
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Chairman: V. Pawle 

7F-5 Installation, Operation & Mainte- 
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Chairman: W. Hammond 


uclear Industry Division 

js ae nn Dean Joseph Weil, University 
of Florida, College of Engineering, 
Gainesville, Fla. 

John A. Dever, Minneapolis-Honeywell 
Regulator Co., 4494 Wayne Ave., Phila- 
delphia 44, Pa. Y 

E. P. Diehl, General Electric Co., Instru- 
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Richard W. Johnston, United States 
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Jerome Kohl, Chief Engr., Tracerlab, 
Inc., 2030 Wright Ave., Richmond 3, 
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William Ladniak, Daystrom, Inc., Arch- 
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J. R. Mahoney, Union Carbide Nuclear 
Co., Inc., P. O. Box P, Oak Ridge, 
Tenn. 

Dr. Stephen Malaker, Daystrom Instru- 
ment Co., Inc., Elizabeth, N. J. 

Morris Moses, Process Instrument Engi- 
neer, Goodyear Atomic Corp., P. O. Box 
628, Portsmouth, Ohio. 

Earl M. Pollock, Victoreen Instrument 
Co., 5806 Hough Ave., Cleveland 3, Ohio. 
7H Paper Industry Division 
Director: Marvin F. Gade, c/o Kimberly- 
Clark Corp., Fullerton, Calif. 
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Service Corp., 7401 N. Mamlin Ave., 
Skokie, Ill. 
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Edison Co. of N. Y. 
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James K. Mawha, Mechanical Engineer, 
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Villa, Pasadena, Calif. 
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STANDARDS & PRACTICES 
DEPARTMENT 


Vice President: E. C. Baran, Mechanical 
Department Coordinator, Standard Oil 
Co. of Ohio, No. 1 Refinery, 2735 Broad- 
way, Cleveland 13, Ohio. 


Production Process Division 

Director: F. H. Winterkamp, B. I. du 
Pont de Nemours & Co., Inc., P. O. 
Box 993, Charleston 24, W. Va. 


Inter-Society Relations Division 


Director: A. F. Sperry, President, Panel- 
lit, Inc., 7401 N. Hamlin Ave., Skokie, Ill. 


RP-1 Thermocouples and Extension Wire 
Committee 


Chairman: J. Ward Percy, United States 
Steel Corp., Research Center, Monroe- 
ville, Pa. 

Secretary: I. Van Blerkom, Weston Elec- 
trical Inst. Co., Tagliabue Div., New- 
ark, N. J. 

bee ‘a Boyle, Shell Oil Co., Wood River, 


R. J. Cushing, General Electric Co., 40 
Federal St., West Lynn 3, Mass. 

V. DiCicco, Foxboro Co., Foxboro, Mass. 
. H. Gray, Esso Res. & Eng. Co., P. O. 
Box 121, Linden, N. J. 

A. V. Novak, E. I. du Pont de Nemours 
& Co., Inc., P. O. Box 993, Charleston 
24, W. Va. 

Donald Robertson, Leeds & Northrup Co., 
4901 Stenton Ave., Philadelphia 44, Pa. 

Albert F. Sperry, President, Panellit, Inc., 
7401 N. Hamlin Ave., Skokie, III. 

G. E. Van Vessem, The Bristol Co., 
Waterbury, Conn. 

Cc. A. Vogelsang, Minneapolis-Honeywell 
Regulator Co., Brown Instrument Div., 
Philadelphia 44, Pa. 


RP-3 Head Type Meter Auxiliaries Com- 
mittee 


Chairman: C. A. Prior, 
Alkali Co., Union Commerce 
Cleveland 14, Ohio. 

i. A. Dodge, Bailey Meter Co., 1050 Ivan- 
hoe Rd., Cleveland 10, Ohio. 

J. R. Gilson, The Standard Oil Co., Mid- 
land Bldg., Cleveland 15, Ohio. 

E. E. Pettibone, The Boxboro Co., 1579 
W. 117th St., Cleveland 7, Ohio. 

H. E. Schauss, The Arthur G. McKee 
So 2300 Chester Ave., Cleveland 14, 
Ohio. 

c. E. Sharp, Brown Instruments Div., 
Minneapolis-Honeywell Regulator Co., 
1900 Superior Ave., Cleveland 14, Ohio. 

Carl E. erstler, 43 Signal Hill Blvd., 
Zast St. Louis, Il. 


RP-4 Control Valve and By-Pass Installa- 
tion Practices Committee 


Chairman: C. W. Bates, Humble Oil & 
Refining Co., Baytown, Texas. 

M. K. Andersen, Carbide & Carbon Chem. 
Co., Texas City, Texas. 

H. G. Givens, LaGloria Corp., Falfurrias, 
Texas. 

J. M. Jones, The Texac Co., Port Arthur, 
Texas. 

E. D. Mattix, Cities Service 
Corp., Lake Charles, Texas. 

R. L. Nichols, Magnolia Petroleum Corp., 
Beaumont, Texas. 


The Diamond 
Bldg., 


Refining 


J. A. Parker, Shell Chemical Corp., 
Houston, Texas. 

. R. Proctor, Pure Oil Res. & Dev. 
Labs., Crystal Lake, III. 

RP-5 Instrument Flow Plan Symbols 
Committee 

Chairman: David E. Hostedler, Foster 
Wheeler Corp., 165 Broadway, New 
York 6, N. Y 


Fred L. Crabbe, Crabbe & Stebbins Co., 
480 Sylvan Ave., Englewood Cliffs, N. J. 

W. A. Crawford, E. I du Pont de 
Nomours & Co., Inc., 704 Hopeton Rd., 
Westover Hills, Wilmington, Del. 

H. E. Hanson, Esso Research & Engi- 
neering Co., P. O. Box 121, Linden, 
N. J. 

E. R. Huckman, The Foxboro Co., 420 


Lexington Ave., New York 17, N. Y 


Harry A. Irving, Taylor Instrument Cos., 
45 Rockefeller Plaza, New York 20, 
N. Y. 


M. MacDonald, S. Morgan Smith Co., 
190 Kershaw St., York, Pa. 

K. Thompson, Socony Mobil Oil Co., 150 
E. 42nd St., New York 17, N. Y. 


RP-7 Pneumatic Control Circuit Pressures 
Committee 

Chairman: R. U. Stanley, 7405 Rockway 
Ave., El Cerrito 8, Calif. 

N. A. Austin, 611 E. Meadow Dr., Palo 
Alto, Calif. 


A. Carpenter, 9259 Skyline Blivd., Oax, 
land, Calif. 
E. C. Cottingham, 300 Seaview Dr., El 
Cerrito 8, Calif. 
G. W. Jacobs, 772 Vincente Ave., Berkeley 
‘> alt, 
cag eat 7116 Hemlock, Oakland, 
alif. 
E. E. Larson, 725 Tehama St., San Fran- 
cisco, Calif. 
J. Power, 1133 E. Redondo Blivd., Ingle- 
wood 3, Calif. 
J. F. Rogers, Dekoron Products Div., 
Samuel Moore & Co., Mantua, Ohio. 
+ 200 Fairlawn Dr., Berkeley, 
alif. 


RP-8 Outside Instrument Protective Cab- 
inets Committee 


Chairman: S. J. Richard, Rust Engineer- 
ing Co., Frick Bldg., Pittsburgh, Pa. 


RP-12 Wiring for Hazardous Locations 
Committee 


Chairman: Frederick L. Maltby, Fielden 
Instrument Corp., 2290 N. Fourth St., 
Philadelphia, Pa. 

L. E. Cuckler, Fielden Instrument Corp., 
2290 N. Fourth St., Philadelphia, Pa. 
H. W. Ecker, Minnesota Mining & Mfg. 
Co., 900 Fauquier Ave., St. Paul, Minn. 
W. F. Hicks, The Foxboro Co., 1579 W. 

117th St., Cleveland 7, Ohio. 

A. W. Jacobson, The Bristol Co., Water- 
bury, Conn. 

Cc. F. Kisselstein, Crouse-Hinds Co., 1347 
Wolf St., Syracuse 1, N. Y. 

R. McCarron, Leeds & Northrup, Phila- 
delphia, Pa. 

A. H. McKinney, E. I. du Pont de 
Nemours & Co., Ine., Engineering 
Dept., Wilmington 98, Del. 

D. L. Olsen, Minnesota Mining & Mfg. 
Co., 900 Fauquier Ave., St. Paul, Minn. 

Cc. W. Wilkins, Minneapolis-Honeywell 
Regulator Co., 1900 uperior Ave., 
Cleveland 14, Ohio. 


RP-13 Instrumentation for Corrosive 
Services Committee 


ka 2 PRGEE, 149 Maple St., Metuchen, 


N. B. Bartelson, 48 Kempshall Terr., Fan- 
wood, N. J. 

W. Jensen, Moore Products Co, H & 

Lycoming Sts., Philadelphia, Pa. 

John Kelly, Calco Chemical Co., Bound 
Brook, N. J. 

J. C. Koch, Vice President, Conoflow 
Corp., 2100 Arch St., Philadelphia, Pa. 

Frank Oley, Scientific Design Co., 2 Park 
Ave., New York, Y. 

F. Schindler, 65 Kenmore Rd., Pincrest 
Acres, Stoughton, Mass. 

F. Maltby, Fielden Instrument Co., 2920 
N. 4th St., Philadelphia, Pa. 


RP-14 Primary Elements for Head Meters 
Committee 


Chairman: Robert L. Galley, 4986 Mar- 
mol Dr., Woodland Hills, Calif. 


RP-15 Head Meter Installation and Cali- 
bration Committee 


Chairman: T. B. McCraray, Dow Chem- 
ical Co., Freeport, Texas. 

F. S. Becker, Sun Oil Co., 8 Forest Ave., 
Clayont, Del. 

J. B. Deaderick, The Foxboro Co., Phila- 
delphia, Pa. 

F. . Dodge, Minneapolis-Honeywell 
Regulator Co., Philadelphia, Pa. 

Ww. D. Jung, Catalytic Const. Co., 1528 
Walnut St., Philadelphia, Pa. 

Ralph C. Kimble, American Viscose Co., 
Philadelphia, Pa. 

V. A. Pardo, United Engrs. & Construc- 
tors, 1401 Arch St., Philadelphia, Pa. 
H. J. Smith, United Engrs. Construc- 
tors, 1401 Arch St., Philadelphia, Pa. 
Henry S. Tanner, Bailey Meter Co., 

Cleveland, Ohio. 


RP-16 Variable Area Meters Committee 


Chairman: W. A. Crawford, Principal 
Instrument Engineer, E. I. du Pont de 


Nemours & Co., Inc., Louviers-4206, 
Wilmington 98, Del. 

Douglas N. Brooks, President, Brooks 
Rotameter Co., Lansdale, Pa. 

William A. Diament, President, Device 
Engineering, 1701 Walnut St., Phila- 


delphia 3, Pa. 
Ralph Eberly, Schutte & Koerting, Corn- 
wells Heights, Bucks County, Pa. 
Kermit Fischer, President, Fischer & 
Porter, Hatboro, Pa. 


RP-17 Sampling Systems for Process 
Analyzers Committee 
Chairman: E. A. Heckler 
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RP-18 Instrument Signals and Alarms 
Committee 

Chairman: J. E. Read, E. I. du Pont de 
Nemours & Co., Inc., Newark, Del. 

E. A. Adler, United Engrs. and Construc- 
tors, Inc., Philadelphia, Pa. 

Cc. B. Anderman, Armstrong Cork Co., 
Lancaster, Pa. 

< Hammond, Girdler Corp., Louisville, 


y. 

R. C. Kimball, American Viscose Corp., 
Philadelphia, Pa. 

W. A. Summers, EBASCO Services, New 
York, N. Y. 

J. T. Ward, E. I. du Pont de Nemours & 
Co., Inc., Wilmington, Del. 


RP-19 External Displacement Level In- 
struments Committee 

Chairman: R. L. Patton, Gulf Oil Corp., 
P. O. Box 701, Port Arthur, Texas. 

R. M. Brent, B. F. Goodrich Co., Port 
Neches, Texas. 

D. T. Gunter, Magnolia Petroleum Co., 
Beaumont, Texas. 

George E. Horton, Neches Butane Prod- 
ucts Co., Port Neches, Texas. 

R. F. Mahood, E. I. du Pont de Nemours 
& Co., Inc., Sabine River Works, P. O. 
Box 2027, Orange, Texas. 

J. W. Rutledge, Jefferson Chemicals Co., 
P. O. Box 108, Port Neches, Texas. 

J. M. Ware, Texas-U. S. Chemical Co., 
P. O. Box 1597, Port Neches, Texas. 


W. L. Willoughby, Cities Service Refin- 
ing Corp., Lake Charles, La. 

RP-20 Instrument Specifications Com- 
mittee 

Chairman: G. G. Gallagher, The Fluor 


Corp., Ltd., 2500 S. Atlantic Blvd., Los 
Angeles 22, Calif. 

Martin W. Adcock, Union Oil Co., 1660 
W. Anaheim, Wilmington, Calif. 

William Carmack, The Fluor Corp., Ltd., 
2500 S. Atlantic Blvd., Los Angeles 22, 
Calif. 

G. W. Coleman, Kelite Products, Inc., 
3030 W. 6th St., Los Angeles 5, Calif. 

Charles Dempsey, Crosby Steam Gage & 


Valve Co., Inc., 5346 Jillson St., Los 
Angeles, Calif. 

Henry C. Earle, Annin Co., 6570 Tele- 
graph Rd., Los Angeles, Calif. 


Al J. Fink, Taylor Instrument Cos., 2455 
Riverside Dr., Los Angeles, Calif. 


SECTION 





AKRON 

Pres. Charles E. Rogers, Quaker Oats 
Co., 205 Water St., Akron 8, Ohio; 
Secy. R. D. Srimgeour, 260 Caston 
Ri., Akron, Ohio; Del. Leonard O. 
Riggs, 119 W. Prospect St., Wads- 
worth, Ohio. Meeting: Third Tuesday 
8:00 P.M., Women’s Club of Akron, 
Akron, Ohio. 


ALBUQUERQUE 

Pres. Harold Poulsen, c/o C. G. Elec- 
tronics Corp., 305 Dallas N. E., Al- 
buquerque, N. M.; Secy. Nicholas 
Sannella, Jr., 3392 51 Loop, Sandia 
Base, Albuquerque, N. M.; Del. E. Lee 
Deeter, 1814 Ross Place, Albuquerque, 
N. M. Meeting: Second Thursday, La 
Cana Room, Coronado Club, Sandia 
Base, N. M. 


ARK-LA-TEX 

Pres. Fred Farmer, c/o Lone Star 
Steel Co., Lone Star, Texas; Secy. 
Robert N. Bean, 1706 N. Hughey Dr., 
Longview, Texas; Del. E. T. Buckley, 
United Gas Corp., P. O. Box 1407, 
Shreveport, La. Meeting: First Mon- 
day, 7:30 P.M., Humble Oil Pipeline 
Co. Auditorium, S. 2nd & Cotton Sts., 
Longview, Texas. 


ARUBA 
Pres. George E. Hartwell, Jr., Lago 
Colony, Box 486, Aruba, N. W. L.; 


Secy. Marchant A. Davidson, P. O. 
Box 452, c/o Lago Oil & Transport 
Co., Ltd., Aruba, N. W. I.; Del. J. L. 
Lopez, c/o International Petroleum, 
Barrancabermeja, Columbia, S. A.; 
Meeting: First Tuesday, 7:30 P.M., 
Engineers Club, Lago Colony, Aruba. 


ASHTABULA 
Pres. Norman 
Drive, Ashtabula, Secy. Ed. 
Cunningham, RD 1 ., Con- 
neaut, Ohio; Del. Don Frink, RFD 1, 
North Madison, Ohio. Meeting: Sec- 
ond Thursday, 8:00 P.M., Swallows 
Restaurant, Rt. 20, Ashtabula, Ohio. 


Graham, 1044 Brown 


Ohio; 
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Robert B. Grant, Minneapolis-Honeywell 
Regulator Co., Los Angeles, Calif. 

Robert F. Morrison, The Ralph M. Par- 
oe, <.. 510 W. 6th St., Los Angeles, 
Calif. 

Earl W. Pitt, The Foxboro Co., 2307 E. 
8th St., Los Angeles 21, Calif. 

RP-21 Positive Displacement Meters 
Committee 

Chairman: J. E. White, Jr., Black, 
Sivalls & Bryson, Inc., Houston, Texas. 


RP-22 Preferred Instrument Cut-out Di- 
mensions Committee 

Chairman: J. G. Kerley, 496 
Ave., Hillsdale, N. J. 

D. M. Boyd, Jr., Universal Oil Products, 
3 Algonquin Rd., Des Plaines, Il. 

A. F. Sperry, President, Panellit, 
7401 N. Hamlin Ave., Skokie, III. 

F. H. Trapnell, 2407 Delaware Ave., Wil- 
mington, Del. 


RP-23 Instrument Ranges Committee 

Chairman: Fowler, Carbide & 
Carbon Co., Oak Ridge, 
Tenn. 

E. C. Hutchinson, Apt. 307, 240 N. 
Purdue, Oak Ridge, Tenn. 

D. C. Toomb, Jr., Highland Dr., R.F.D. 
No. 3, Clinton, Tenn. 


Piermont 


Inc., 


Chemicals 


RP-25 Materials for Instruments in Radi- 
ation Service Committee 


Chairman: E. See Day, Jr., General 
Electric Co., 761 Building, Richland, 
Washington. 

Alternate Chairman: W. A. Richards, 


General Electric Co., 761 Building, 


Richland, Wash. 


A. R. Brooks, E. I. du Pont de Nemours 


& Co., Ine., Louviers Bldg., Newark, 
Del. 
Cc. O. Clemetson, General Electric Co., 


761 Building, Richland, Wash. 

J. DeLorenzo, Oak Ridge National Lab., 
Oak Ridge, Tenn. 
. E. Farshind, Goodyear Atomic Corp., 
36 Amherst Dr., Chillicothe, Ohio. 

R. L. Grenda, General Electric Co., 761 
Building, Richland, Wash. 

R. S. Hammond, General Electric Co., 
174-F Building, Richland, Wash. 
J. E. Kaveckis, General Electric 
179-B Building, Richland, Wash. 


Co., 


OFFICERS AND MEETING SCHEDULES 


Section Secretaries are urged to check this directory for accuracy. 
given, or data is incomplete, please advise Elsey H. Johnson of the 


ATLANTA 

Michael A. Dailey, 1141 Cook 
Rd., N. W., Atlanta, Ga.; Secy. Sam- 
uel Ellis, 1367 Northview Ave., N. E., 
Atlanta, Ga.; Del. Paul Muller, 116 
Chatillion Rd., Rome, Ga. Meeting: 
Fourth Monday, 8:00 P.M., Architect 
& Engineers Bldg., 230 Spring St., 
N. W., Atlanta, Ga. 


BALTIMORE 
Pres. Craton G. Pitner, 807 Northern 
Parkway, Baltimore 12, Md.; Secy. 
Thomas S. Elliott, Energy Control 
Corp., 2127 Maryland Ave., Baltimore 
18, Md.; Del. Thomas G. MacAnespie, 
*900 D Wilson Point Rd., Baltimore 20, 


Md.; Meeting: Second Friday, 8:00 
P.M., Engineers Club of Baltimore, 


Baltimore, Md. 


BATON ROUGE 

Pres. Eli Braud, Jr., 325 S. Waverly, 
Baton Rouge, La.; Secy. Clayton R. 
Mahaffey, Rt. 2, Box 47, Port Allen, 
La.; Del. Eli Braud, 325 S. Waverly, 
Baton Rouge, La. Meeting: First 
Monday, 7:30 P.M., No fixed meeting 
place, Baton Rouge, La. 


BIRMINGHAM 

Pres. W. E. Veenschoten, W. E. Veen- 
schoten, 2115 8th Ave., S., Birming- 
ham, Ala.; Secy. Edgar C. Blackburn, 
U. S. Steel, Rt. 12, Box 130 Birming- 
ham 6, Ala.; Del. George S. Edwards, 
George S. Edwards Co., s Box 
5913, Birmingham 9, Ala.; Meeting: 
Fourth Tuesday, 7:00 P.M., Bankhead 
Hotel, Birmingham, Ala. 


BLUE RIDGE 
Pres. M. M. Stanbaugh, P. O. Box 
549, Pulaski, Va.; Secy. E. T. Cadugan, 
18 Ridge Rd., Radford, Va.; Del. P. W. 
Steele, 13 Radford Village, Radford, 
Va.; Meeting: Last Friday, Recreation 
Hall, Radford Arsenal, Radford, Va. 


BOSTON 
Pres. Owen C. Jones, Owen C. Jones 
& Co., P. O. Box 151, Wellesley Hill 





W. R. Langdon, General Engi 
Lab., General Electric NE ineering 
tady, N. Y. Co., Schenee 

E. L. Mincher, General Engin 

_ General Electric Co., Schenectade Lah, 

G._R. Wilde, General Electric 4," 
Building, Richland, Wash. » 

B. E. Woodward, 

2155 S. First, San Jose, Calif 

RP-26 Frequency Response Spec} : 
Committee Pecification, 

Chairman: 
Pont de Nemours & Co., P. 
Charleston 24, W. Va. 0. Bee m, 

A. R. Aikman, Schlumberger w F 
ing Co., P. O. Box 550, Ridgefiela Pen. 

G. H. Bouman, Minneapolis-Honeywe) 
Regulator Co., Wayne & Winari 
Aves., Philadelphia, Pa. = 

Andrew Bremer, Shell Develo 
Emeryville, Calif. ee 

P. S. Buckley, Experimental Stati 
du Pont de Nemours & Co., a er 
mington, Del. Bi. 

Robert I. Edelman, 
Cos., 95 Ames St., Rochester 1, N, y 

G. R. Jamieson, Union Carbide Nuclear 
Co., P. O. Box P, Oak Ridge, Tenn 

R. C. Leever, General Engineering Lab 
General Electric Corp., Schenectady 
y Vy ’ 


General Electric Co 


F. W. Winterkamp, B. La | 


Taylor Instrument | 


N. Y. 
W. E. Vannah, Editor, McGraw-Hill Pub. | 


RP-27 Instrument Interlocks Committee 
Chairman: W. A. Summers, EBASCo 
Services, 2 Rector St., New York ¢ 
i ; 
RP-28 Instruments in Vibration Service 
Committee 
Chairman: E. D. Phillips, 
Dr., Tullahoma, Tenn. 
Frank Smith, Consolidated 
namics Corp., 300 N. 
Villa, Pasadena, Calif. 


NATIONAL OFFICE STAFF 
Instrument Society of America, 313 Sixth 
Avenue, Pittsburgh 22, Pennsylvania. 
William H. Kushnick, Executive Director. 
Herbert S. Kindler, Director of Technical 

Programs. 
Charles W. Covey, Editor, ISA Journal 
Stuart D. Distelhorst, Director of Mem- 
bership Relations. 


1000 Forest 


| Electrody- 
Sierra Madre 





If meeting place is no 
National Office staf. 


82, Mass.; Secy. W. J. L. Kennedy, 
Stone & Webster, 49 Federal St., Bos- 
ton, Mass.; Del. J. K. Dineen, Weston, 
Patrick & Church, 84 State St., Boston 
9, Mass.; Meeting: First Monday, 5:3) 
P.M., 99 Club, 99 State St., Boston. 
CAROLINA PIEDMONT 
Pres. D. A. Gallant, C. W. Gallant, 
Inc., P. O. Box 11053, Charlotte, N. C,; 
Secy. Leon M. Pearsall, Manning, 
Maxwell and Moore., Inc, 620 Liewel 
lyn Place, Charlotte, N. C.; Del. Earl 


M. Seagraves, Celanese Corp. of 
America, Fairview Drive, Charlotte, 
N. C.; Meeting: Second Friday, 6:0 
P.M., Kuesters Restaurant, 423 E 


Morehead St., Charlotte, N. 
CENTRAL ILLINOIS 
Pres. Gerald B. Hornbacker, 1824 W. 
Howett St., Peoria, Ill; Secy. Gene 
Hopkins, 724 Ridgemount Rd., Peoria, 
Ill.; Del. Eric B. Bensing, 2718 North 
St., Peoria, Ill; Meeting: First Wet- 
nesday, 6:30 P.M., Chateau Club, 
North Pekin, II. 
CENTRAL KEYSTONE 
Pres. C. F. Schneider, 2141 W. Ridge 
Drive, Lancaster, Pa.; Secy. . 
Spangler, P. H. Glatfelter Co., Mounted 
Route, Spring Grove, Pa.; Del. C. A 
Kohr, 1511 Clearview Ave., Lancaster, 
Pa.; Meeting: 4th Tuesday, 7:15 P.M, 
Dutch Club, 450 Manor St., York, 
CENTRAL NEW YORK 
Pres. Fred Hendrickson, Solvay Proc 
ess Co., Syracuse, N. Y.; Secy. John 
Mishko, Solvay Process Co., Engineet 
ing Dept., P. . Box 271, ’ 
N. Y.; Del. Fred J. Lingel, 712 Sum- 
ner Ave., Syracuse 10, N. Y.; Meet : 
First Monday, Dinner 6 P.M., Mee 
ing 8:00 P.M., Syracuse, N. Y. 
CENTRAL OHIO 
Pres. Hoyt C. Clark, 125 Pollack 5t. 
Paden City, W. Va.; Secy. J. ome 
Earle, P. O. Box 131, Hastings, ™ 
Va.: Meeting: First Tuesday, Dm 
7:30 P.M., Hiway Grill, Rt. 2 
City, W. Va. 
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CHARLESTON 


. G. McCoy, 2133 Superior Ave., 

pret-srieston, W. Va.; Secy. E. E. 
" . O. Box oes, Ss. Chasteston, 

: Del. F. R. mer, eec 

W. .V*Gnarleston, W. Va.; Meeting: 
First Monday, 8 
Pine Room, 1600 Bigley Ave., Charles- 
ton, W. Va. 

CHATTANOOGA 
Pres. M. L. Stephens, Atlas Powder, 

er Rd., Chattanooga, Tenn; Secy. 

G. T. Geiger, 620 Texas Ave., Signal 
Mountain, Tenn.; Del. H. B. Chown- 
ing, 200 Ozark Circle, Chattanooga, 
Tenn.; Meeting: First_Thursday, 7:00 
PM, Edmunds Restaurant, 820 
Georgia Ave., Chattanooga, Tenn. 

CHICAGO 
Pres. D. M. Boyd, Jr., Universal Oil 
Products Co., 30 Algonquin Rd., Des 
Plaines, Ill.; Secy. F. E. Ertsman, 343 
§. Dearborn St., Chicago 4, Ill.; Del. 
Theo. H. Gluck, 208 Basswood, Roselle, 
IlL; Meeting: First Monday, Dinner 
6:45 P.M., Meeting 8:00 P.M., Western 
Society of Engineers, 84 E. Randolph 
St., Chicago, Ill.; Tel.: WEbster 9-0686. 


CINCINNATI 
Pres. E. W. Randle, Box 146, Ross, 
Ohio; Secy. A. G. Robison, 113 Farra- 
gut, Cincinnati 18, Ohio; Del. E. A. 
Kuwatch, 5548 Eula Ave., Cincinnati 
11, Ohio. Meeting: First Monday, 8:00 
P.M., Engrg. Society Bldg., Woodburn 
& MeMillan, Cincinnati 6, Ohio. 

CLEVELAND 
Pres. F. S. Hoag, Boston Mills Rd., 
Rt. 1, Brecksville, Ohio; Secy. Rollen 
L. Hutchins, 13714 North Dr., Gar- 
field Hgts., Ohio; Del. Francis Ely, 
Prouty Rd., Painesville, Ohio; Meet- 
ing: Second Wednesday, 8:00 P.M., 
Cleveland Engineering Society Bldg., 
2136 E. 19th St., Cleveland, Ohio. 
Tel.: Main 1-8748. 

COLUMBUS 
Pres. W. C. Trethewey, Owens-Corn- 
ing Fiberglas Co., Case Ave., Newark, 
Ohio: Secy. L. C. Page, North Ameri- 
ean Aviation, 4300 E. 5th Ave., Colum- 
bus, Ohio; Del. O. L. Linebrink, Bat- 
telle Memorial Institute, 505 King 
Ave., Columbus, Ohio; Meeting: Third 
Thursday, 8:00 P.M., Battelle Memorial 
Institute, 505 King Ave., Columbus, 


Ohio. 

CONNECTICUT VALLEY 
Pres. Henry R. Hahn, Ellington Rd., 

Windsor, Conn.; Secy. Robert 

Hamerschlag, 107 Dauntless Lane, 
Hartford 5, Conn.; Del. Donald C. 
Sanford, 166 Lanyon Drive, Cheshire. 
Conn.; Meeting: Alternate Second 
Tuesday and Wednesday 7:45 P.M., 
No fixed meeting place, Hartford, 
Conn. 

CUMBERLAND 
Pres. H. Nelson Sellers, Jr., Bedford 
Rd., M-23, Cumberland, Md.: Secy. 
Clyde Babst, 225 Cecelia St., Cumber- 
land. Md.; Del. Robert N. Wilson, 25 
Bealls Lane, Frostburg, Md.: Meeting: 
Fourth Wednesday, 8:00 P.M., Ali 
Ghan Shrine Country Club, U. S. Rt. 
40. Cumberland, Md. 

DENVER 
Pres. Loyd Kahler, 2660 W. Warren 
Ave.. Denver, Col.: Secy. W. J. Wolf, 
690 S. Corona St., Denver 9, Col.: Del. 
M. C. Thompson, Jr., 2021 Hermosa 
Drive, Boulder, Col.: Meeting: Last 
Friday, 8:00 P.M., University of Den- 
ver, Col. 

DETROIT 


Pres, Ralph Marinelli, 13731 Elgin, Oak 
eerk 37, Mich; Secy. Thomas Farrell, 

inneapolis-Honeywell Regulator Co.. 
— Plymouth Rd., Detroit 27, Mich.: 

I. Ralph A. Hoxie, The Basic Serv- 
vice ag 16544 Plymouth Rd., De- 
got 27, Mich.; Meeting: Third Thurs- 
n 7:30 P.M., University of Detroit, 
Nisineers Bldg., Room 206, West Mc- 
og Rd. at Livernois, Detroit, 


EASTERN NEW YORK SECTION 
free: W. J. Maxwell, General Electric 
8 1 River Rd., Schenectady, N. Y.: 
Be y. A. I. Dahl, General Electric Co.. 
Tan 351, Latham, N. Y.; Del. F. A’ 
xn we. RD No. 2, Ballston Spa, 
PM. Meeting: First Tuesday, 8:00 

-M., Hotel Van Curler, Washington 
ve., Schenectady, N. Y. 
FAIRFIELD COUNTY 
res. A. Russel Aikman, Schlumberger 

be Corp., Ridgefield, Conn.; Secy. 

ocean: einzman, Raybestos Div., 

oo ord, Conn.; Del. Carl H. Heinz- 

Mestinay bestos Div., Stratford, Conn.: 

PM a Wednesday, 7:00 
mM... Ox s i s - 

West gine estaurant, Post Rd 


April 1957 


FOUR CORNERS 
Pres. Walter L. Graham, Fish Engi- 
neering Corp., P. O. Box 6, Aztec, 
N. M.; Secy. Lynne Witherspoon, Vin- 
son Supply Co., P. O. Box 1788, Farm- 
ington, N. M.; Del. Bruno Giovannini, 
Bloomfield, N. M.; Meeting: Second 
Thursday, 7:30 P.M., Avery Hotel, 
302 W. Main, Farmington, N. M. 

FOX RIVER VALLEY 
Pres. Paul Giesler, Charmin Paper 
Products Co., Green Bay, Wis.; Secy. 
Lewis Riley, Donald E. Riley & Co., 
Inc., 214 E. College Ave., Appleton, 
Wis.; Del. George Harman, Jr., Bailey 
Meter Co., 3718 N. 92nd St., Milwau- 
kee, Wis.; Meeting: First Tuesday, 
6:30 P.M., Various places throughout 
Wisconsin. 

HOUSTON 
Pres. C. L. Shultz, Cc. L. Shulz & 
Assoc., P. O. Box 18162, Houston 23, 
Texas; Secy. J. W. Bergfield, Mainte- 
nance Engineering Corp., P. O. Box 
2637, Houston 1, Texas; Del. M. A. 
Smith, W. H. Curtin Co., P. O. Box 
118, Houston 1, Texas; Meeting: Last 
Monday, 8:00 P.M., University of 
Houston, Houston, Texas. Tel.: 
CApitol 2-2351. 

IDAHO FALLS 
Pres. K. J. Moriarty, 955 12th St., 
Idaho Falls, Idaho; Secy. L. J. Han- 
sen, 933 Poulson St., Idaho Falls, 
Idaho; Del. L. W. Scarbrough, 396 E. 
23rd St., Idaho Falls, Idaho; Meeting: 
Third Wednesday, 7:30 P.M., Green 
Room, Bonneville Hotel, Park Ave., 
Idaho Falls, Idaho. 

INDIANAPOLIS 
Pres. D. A. Graham, 3835 Ruckle St., 
Indianapolis, Ind.; Secy. Paul E. 
Henke, 5775 Hillside Ave., Indianapolis 
20, Ind.; Del. L. C. Stewart, Box 115, 
Zionsville, Ind.; Meeting: Second 
Tuesday, 6:30 P.M., McClarney’s Res- 
taurant, 145 W. Morris St., Indianapo- 
lis, Ind. 

J. M. PERRY INSTITUTE (Student) 
Pres. George Canaan, 212 Warehouse 
Ave., Box 465, Sunnyside, Wash.; 
Secy. Norman Knobel, 3307 Tieton 
Drive, Yakima, Wash.; Meeting: Sec- 
ond Thursday, 2:30 P.M., J. M. Perry 
Institute, 2011 Washington Ave., 
Yakima, Wash. 

KALAMAZOO VALLEY 
Pres. Samuel D. Hastings, 140 South 
Ave., Level Park, Battle Creek, Mich. ; 
Secy. Donald FE. Rutherford, 8845 
Waruf Dr., Kalamazoo, Mich.; Del. 
Jame W. Beardsley, 2314 Waverly St., 
Kalamazoo, Mich.; Meeting: Fourth 
Wednesday, 8:00 P.M., Columbus 
Hotel, Kalamazoo, Mich. 

KANSAS CITY 
Pres. Milton J. Duncan, 516 E. 70th 
Terrace, Kansas City 10, Mo.; Secy. 
Francis M. Winterburg, Westinghouse 
Electric Corp., Hangar No. 37, NAS, 
Olathe, Mo.; Del. Jack C. Brous, 
Phillips Petroleum Co., 2029 Fairfax 
Trafficway, Kansas City, Kan.; Meet- 
ing: First Tuesday, 7:30 P.M., Science 
Bldg., Kansas City University, 5100 
Rockhill Rd., Kansas City, Mo. 


LAKE CHARLES 

Pres. W. L. Willoughby, 3508 Louisi- 
ana St., Lake Charles, La.; Secy. J 
W. Hale, 2239 Westway, Orange, 
Texas; Del. R. W. Groendycke, 1808 
Seventh St., Lake Charles, La.; Meet- 
ing: Third Tuesday, 8:00 P.M., Colum- 
bia Southern Recreation Hall, Lake 
Charles, La. 


LEHIGH VALLEY 

Pres. W. Gregory, Energy Control Co., 
3147 N. Broad, Philadelphia, Pa.; Secy. 
R. Cc. Kunkle, 616 Fifth St.. Belvidere, 
N. J.; Del. E. J. Serfass, 920 Prospect 
Ave., Bethlehem, Pa.; Meeting: Sec- 
ond Tuesday, 7:45 P.M., Lehigh Uni- 
versity, Bethelehem, Pa. 


LOS ANGELES 

Pres. William I. Mann, 104 E. Foothill, 
Monrovia, Calif.; Secy. Robert W. Ful- 
wider, c/o Fulwider & Mattingly & 
Huntley, 5225 Wilshire Blvd., Los An- 
geles 36, Calif.; Del. Claude B. Nolte, 
Barton Instrument Corp., 1301 _ S&S. 
Pasadena Ave., Pasadena, Calif.; 
Meeting: Second Wednesday, Carolina 
Pines Restaurant, 7315 Melrose Ave., 
Los , Calif. Tel: WEbster 
5-1265. 


LOUISVILLE 

Pres. W. B. Miller, Moore Products, 
1412 Bardstown Rd., Louisville, Ky.: 
Secy. Robert Whitehead, 604 W. Main 
St., Louisville 2, Ky.; Del. E. Malkin, 
Malkin Instrument Service, 575 Starks 
Bldg., Louisville, Ky.; Meeting: First 
Monday, 8:00 P.M., Seagram Audi- 
torium, Louisville, Ky. 


MEMPHIS 
Pres. Robert E. Paxson, Taylor In- 
strument Cos., 3808 Norriswood Ave., 
Memphis, Tenn.; Secy. Leon Gros- 
maire, The Quaker Oats Co., Box 
6635, Memphis 8, Tenn.; Del. James 
L. Shilane, P. O. 9947, 2217 Union Ext., 
Memphis, Tenn.; Meeting: Second 
Monday, 8:00 P.M., Community Serv- 
ice Rooms of three local banks, Mem- 
phis, Tenn. Tel.: 34-9592. 
MILWAUKEE 

Pres. David A. Spitz, Froedtert Malt 
Co., 2809 S. 51st St., Milwaukee, Wis.; 
Secy. Robert A. Koehler, District 763, 
Box 208, Milwaukee, Wis.; Del. Nor- 
man J. Janisse, Johnson Service Co., 
507 Michigan E., Milwaukee, Wis.; 
Meeting: Fourth Monday, 6:30 P.M. 
at specified restaurant, Milwaukee, 


Wis. 

MOJAVE DESERT 
Pres. J. J. Dover, 45120 16th St., W., 
Lancaster, Calif.; Secy. Joseph C. 
Csongradi, 38903 Yucca Tree S&St., 
Palmdale, Calif.; Del. Emil Henrich, 
Box 276, Edwards, Calif.; Meeting: 
Second Tuesday, 8:00 P.M., Antelope 
Valley Joint Union High School, Lan- 
coaeer Blvd. & Div. St., Lancaster, 
Calif. 

MONTREAL 
Pres. Edmund R. Lehmann, Fischer 
& Porter, 15 <Abinger Crescent, 
Toronto, Ontario, Canada; Secy. Har- 
old Baines, Northern Electric Co., 
Laching, Quebec, Canada; Del. J. J. 
Hillen, Peacock Brothers, Ltd., P. O. 
Box 1040, Montreal, Quebec, Canada; 
Meeting: Last Monday, 8:15 P.M., La- 
Salle Hotel, Mountain St., Montreal, 
Quebeck, Canada. 

MUSCLE SHOALS 
Pres. Frank W. Potter, 507 E. Fourth 
St., Tuscumbia, Ala.; Secy. Christine 
Posey, 1020 Ridgeway Drive, Florence, 
Ala.; Del. Atherton Hastings, 614 Pax- 
ton Rd., Florence, Ala.; Meeting: Last 
Tuesday, 8:00 P.M., TVA, Wilson 
Dam, Ala. 

NEW JERSEY 
Pres. S. A. Olson, Jr., Eastern Ave., 
Bellmore, Long Island, N. Y.; Secy. 
J. D. Yanak, 739 Harding St., West- 
field, N. J.; Del. E. R. Hill, 1125 Ken- 
sington Ave., Plainfield, N. J.; Meet- 
ing: First Tuesday, 8:00 P.M., Essex 
Hotel, Broad St., Newark, N. J. 

NEW ORLEANS 
Pres. S. G. Dukelow, Bailey Meter 
Co., 909 S. Jefferson Davis Pkway., 
New Orleans, La.; Secy. Simeon BE. 
Belden, 6326 Catina St., New Orleans, 
La.;: Del. Horace Thompson, Thomp- 
son Equipment Co., 4030 Thalia St., 
New Orleans, La.; Meeting: Third 
Monday,. 7:30 P.M., Engineers Club, 
DeSoto Hotel, New Orleans, La. 

NEW YORK 
Pres. Adolph W. Lubbers, Chem. Pum 
& Equip., 75 West St., New York 6, 
N. Y.; Secy. H. B. Britt, 203 Lafayette 
Ave., Westwood, N. J.; Del. Adolph 
K. Joecks, Consolidated Edison Co. of 
N. Y., 708 First Ave., New York 17, 
N. Y.: Meeting: Third Monday, 7:30 
P.M., Midston House, 38th St. & Madi- 
son Ave., New York, N. Y. 

NIAGARA FRONTIER 
Pres. Duran L. Hagler, 184 Kinsey 
Ave., Kenmore 17, N. Y.; Secy. Reagan 
Houston, 197 W. Royal Pkwy., Buffalo 
21, N. Y.; Del. George H. Kellner, 155 
Woodcrest Blvd., Kenmore 23, N. Y.; 
Meeting: Third Monday, Dinner 6:00 
P.M., Meeting 8:00 P.M., Erie County 
Technical Institute, Buffalo, N. Y. 
Tel.: Riverside 5773. 

NORTH TEXAS 
Pres. M. L. Freudenthal, Daniel Ori- 
fice Fitting Co., 828 Fidelity Union 
Life Bldg., Dallas 1, Texas; Secy. E. 
R. Evans, 3425 Cloer, Fort Worth, 
Texas: Del. E. R. Evans, 3425 Cloer, 
Fort Worth, Texas; Meeting: Second 
Tuesday, 7:00 P.M., Rudy’s, 1111 E. 
Jefferson, Grand Prairie, Texas. 

NORTHEAST TENNESSEE 
Pres. S. E. Abernathy, Abernathy- 
Thomas Engineering Co., Kingsport, 
Tenn.; Secy. W. Y. Harkins, 2244 
Swannonoa Ave., Kingsport, Tenn.; 
Del. L. L. Hodges, Rt. No. 5, Box 330, 
Jonesboro, Tenn.;: Meeting: First 
Tuesday, 8:00 P.M., Bidg. 181, Ten- 
nessee Eastman Co., Kingsport, Tenn. 


NORTHERN CALIFORNIA 
Pres. Allan E. Lee, 325 Linfield PI., 
Menlo Park, Calif.; Secy. John T. 
Kirkland, 7116 Hemlock St., Oakland 
11, Calif.; Del. A. Carpenter, 5010 
Woodminster, Oakland 2, Calif.; Meet- 


ing: Second Monday, 7:30 P.M., Spen- 
ger's Restaurant, Foot of University 
Ave., Berkeley, Calif. 
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NORTHERN INDIANA 

Pres. Robert F. Poole, R. R. 1, Box 
98-A, Palos Park, Ill.; Secy. Virginia 
W. Zugbaum, 425 Connecticut St., 
Gary, Ind.; Del. Robert F. Poole, R. R. 
1, Box 98-A, Palos Park, Ill.; Meeting: 
Second Tuesday, 8:00 P.M., Whiting 
Community Center, Whiting, Ind. 


OAK RIDGE 
Pres. J. R. Mahoney, 505 Delaware 
Ave., Oak Ridge, Tenn.; Secy. C. S. 
Lisser, 203 Virginia Rd., Oak Ridge, 
Tenn.; Del. B. B. Bell, 104 Pickwick 
Lane, Oak Ridge, Tenn.; Meeting: 
First Wednesday, 8:00 P.M., Ridge 
Recreation Hall, Oak Ridge, Tenn. 
OGLETHORPE 
Pres. Ira Phillips, 26 W. 74th St., 
Savannah, Ga.; Secy. R. R. Newton, 
Jr., c/o James R. Upson, 5511 Waters 


Drive, Savannah, a.; Del. George 
Fawcett, 1 E. 62nd St., Savannah, 
Ga.; Meeting: Second Friday, 8:00 


P.M., Reddy Kilowatt Room, Savannah 
Electric & Power Co., Savannah, Ga. 


OKLAHOMA CITY 

Pres. George R. McDannold, 5509 N. 

Billens, Oklahoma City, Okla.; Secy. 

Frank Day, Minneapolis-Honeywell 
., 4501 N. Cooper, Oklahoma 
Okla.; Del. George R. McDan- 
nold, 5509 N. Billens, Oklahoma City, 
Okla. ; Meeting: Second Wednesday, 
8:00 P.M., Oklahoma Gas & Electric 
Auditorium, 3rd & Harvy, Oklahoma 


PRESQUE ISLE 


Pres. Alfred J. Johnson, General Flec- 
tric Co., 1616 W. 39th St., Erie, Pa.; 
Secy. Wesley A. Spangenberg, 520 E. 
25th St., Erie, Pa.; Del. Paul R. 
Thomas, Old Orchard Rd., West- 
minster Hgts., Erie, Pa.; Meeting: 
Fourth Tuesday, 8:00 P.M., General 
Electric Community Center, Erie, Pa. 


RICHLAND 


Pres. R. A. Rohrbacher, 2302 Olympia, 
Richland, Wash.; Secy. G. H. Nichles, 
106 Duane, Richland, Wash.; Del. W. 
A. Richards, 1939 Hetrick, Richland, 
Wash.; Meeting: Second Wednesday, 
7:30 P.M., No definite meeting place, 
Richland, Wash. 


RICHMOND-HOPEWELL 


Pres. Wm. H. Reynolds, 7712 Pinehill 
Drive, Richmond, Va.; Secy. = 
Hudson, American Tobacco Co., Re- 
search Lab., 400 Petersburg Turnpike, 
Richmond, Va.; Del. R. G. Quick, 901 
Ridge Rd., Richmond Va.; Meeting: 
Third Tuesday, No definite place, 
Hopewell and Richmond, Va. 


ROCHESTER 


Pres. Carl Pearson, Carl Pearson Co., 
2 Juniper St., Rochester, N. Y.; Secy. 
Louis W. Pere he a Ayer St., 
Rochester 15, N. Y.; . Frank Kies- 
ling, 161 Sheraton Bag Rochester 16, 
N. Y.; Meeting: First Tuesday, 7:15 
P.M., Rochester German Club, 315 
Gregory St., Rochester, N. Y. 


City, Okla. SABINE NECHES 

OMAHA Pres. Clinton B. Stark, 1208 Wrenway, 
Pres. Alan Blotcky, 5841 Lafayette Orange, Texas; Secy. Norman R. 
Ave., Omaha, Neb.; Secy. Gordon L. Whitaker, 2020 11th Ave., Port Arthur, 
Randall, 8001 Harney St., Omaha, Texas; Del. R. L. Patton, Gulf Oil 
Neb.; Del. Robert B. Plumb, 5119 Corp., Instrument Supt., Port Arthur, 
Nicholas St., Omaha, Neb.; Meeting: Texas; Meeting: Fourth Tuesday, 7:30 
No fixed meeting place. Omaha, P.M., Naval Park Rental Office and 
Neb. Reservation Hall, Orange, Texas. 

PReveAn aces cee Barth, 6321 N i 
Pres. R. Millican, 2513 Madison St., res neen arta, > arania 
Paducah, Ky.; Secy. Ed. George, 130 Way, Orangeville, Calif.; Secy. R. N. 
Iroquois Dr., Paducah, Ky.; Del. Syd- Field, 5427 Elmhurst Court, Sacra- 
ney Dykes, Rt. 6, Paducah, Ky.; mento, Calif. 
Meeting: First Thursday, 7:45 P.M., ST. LOUIS 
Jr. College Auditorium, Paducah, Ky. og eng nnn Ay Fn arg 

r., Webster Groves, Mo.; Secy. W. G. 

PANHANDLE Lee, 6935 Ravenscroft Dr., St. Louis 
Pres. Jack J. Fox, Phillips Petroleum 23, Mo.; Del. John V. Opie, 8 Kings 
Co., Box 358, Phillips, Texas.; Secy. Court, Ferguson, Mo.; Meeting: First 
J. P. Gille, Minneapolis-Honeywell Wednesday, 8:00 P.M., St. Louis En- 
Reg. Co., 1505 W. Tenth St., Amarillo, gineers Club, 4369 Lindell Blvd., St. 
Texas; Del. W. B. Wyatt, Jr., 217 Louis, Mo. — . 
Teague St., Borger, Texas; Meeting: SAN DIEGO 


Third Tuesday, Dinner 7:15 and Meet- 
ing 8:00 P.M., Phillips Grade School 
Cafeteria, Phillips, Texas. 


PENSACOLA 
Pres. Ralph P. Bowen, Naval Air Sta- 
tion, Box 1287, Pensacola, Fla.; Secy. 
W. 'H. Matthews, Chemstrand Corp., 


Box 1507, Pensacola, Fla.; Del. W. H. 


Pres. George A. DiMatteo, 5811 Paw- 
nee Drive, La Mesa, Calif.; Secy. Ber- 
nard Maddow, 4707 Jewell St., San 
Diego, Calif.; Del. Francis F. Coleman, 
4544 Granger St., San Diego 7, Calif.; 
Meeting: Second Thursday, 6:30 P.M., 
Lafayette Hotel, 2223 El Cajon Blvd., 
oNIAN” Calif. 


Matthews, Chemstrand Corp., Box SARNIA 

ensacola a eeting: Third Pres. H. O. Kohlmeier, 957 Beverle 

Thursday, 6:30 P.M., ‘Seneneela Yacht Rd., Sarnia, Ontario, Canada; Seay. 
Club, Pensacola, Fla. R. L. Asselstine, 891 Burr St., Sarnia, 

PERMIAN BASIN Ontario, Canada. Del. H. Kohl- 


meier, 957 Beverley Rd., Sarnia, On- 


Bren. Reda Sect, oo aigstane tario, Canada; Meeting: Fourth Mon- 

Wisdom, P. O. Box 1385, Crane, Texas: day, 8:00 P.M., Vendome Hotel, Front 

Del. H. V. Peoples, 905 W. 26th St.. ‘ St., Sarnia, Ontario, Canada. 

Odessa, Texas; eeting: Secona Tues- SAVANNAH RIVER 

day, 8:00 P.M., Lincoln Hotel, Odessa, Pres. H. V. Graybeal, P. O. Box 6222, 

Texas. “N. Augusta, S. C.; Secy. R. P. Haw- 
PHILADELPHIA thorne, 515 Canterbury Ct., Aiken, 


Pres. Werner J. Jung, Catalytic Con- 
struction Co., 1528 Walnut St., Phila- 
delphia 2, Pa.; Secy. E. Ross Forman, 
Moore Products, H & Lycoming Sts., 
Philadelphia 24, Pa.; Del. Ralph Cc. 
Kimball, 35 S. 9th St., Philadelphia 7, 
Pa.; Meeting: Third Wednesday, 6:00 
P.M., Engineers Club, 1317 Spruce St., 
Philadelphia 7, Pa. 


S. C.; Del. O. S. Bradham, 49 Clemson 
Drive, Aiken, S. C.; Meeting: Second 
Wednesday, 7:00 P.M., Tom’s House, 
U. 8. mae 4 No. 1, 3 miles north of 
Augusta, 


Scioto VALLEY 


Pres. Paul I. Davis, 31 Park St., 
Jackson, Ohio; Secy. Frank A. Plut, 
Jr., 323 Wendy Lane, Waverly, Ohio; 


Del. Don H. Hutchison, 111 E. 5th St., 
PITTSBURGH Chillicothe, Ohio; Meeting: Fourth 
Pres. Paul M. Hankison, Hankison Tuesday, 7:00 P.M., Sugar & Spice 
Corp., 951 Banksville Rd., Pittsburgh _ —petcaaia U. S. Route 23, Waverly, 
16, Pa.; Secy. Ben Fogleman, Fogle- Ohio. 
Pitts- SEATTLE 


man Co., Inc., 3737 Poplar Ave., 
burgh 34, Pa.; Del. . R. Webster, 
J & I, Steel Corp., Gateway Center, 
401 Liberty Ave., Pittsburgh 30, Pa.; 
Meeting: Fourth Monday, 6:30 P.M., 
University Club, University Place, 
Pittsburgh 13, Pa. 
PORTLAND 

Pres. Vernon S. Robyn, Minneapolis- 
Honeywell Reg. Co., 2600 S. E. Bel- 
mont, Portland, Oregon; Secy. Clair 
Cc. Stebbins, The Instrument Labora- 


tory, Inc., 1908 N. E. Union, Portland, 
Oregon; Del. Robert W. Martig, Mar- 
tig Inc., 5741 N. E. Gleason, Portland, 
Oregon; Meeting: Third Friday, 6:30 
P.M., Ione Plaza, 1717 S. W. Park, 
Portland, Oregon. 
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Pres. Lawrence E. Frey, 12010 Daniel 
Place, N. E., Seattle 55, Wash.; Secy. 
Richard E. Richards, 7722 21st Ave., 
N. E., Seattle 5, Wash.; Del. Louis 
Cunningham, 338 W. 82nd St., Seattle, 
Wash.; Meeting: Second Friday, 7:30 
P.M., Bagley Hall, University of 
Washington, Seattle, Wash. 


SOUTH BEND 


Pres. Carl R. Wiley, 841 Garden Lane, 
South Bend, Ind.; Secy. Lloyd Craw- 
ford, 1915 Leer St., South Bend, Ind.; 
Del. Carl R. Wiley, 841 Garden Lane, 
South Bend, Ind.; Meeting: Fourth 
Thursday, 6:30 P.M., Alby’s Steak 
House, Western Ave., South Bend, 
Ind. 





SOUTH TEXAS 

Pres. Robert L. Nickens, 

Sales Co., 609 Hoffman ,C orpu = cht 

Texas; Secy. Homer c Civens ‘tg 

Gloria Oil & Gas. Co. Box ww 

Falfurrias, Texas; Bel. wane 

McDaniel, The Foxboro Co, , 429 

Drive, Corpus Cc hristi, Texas: M 

Aa tae: nai :30 P.M., 
aylor Corp efinery, Po Lane 

Corpus Christi, Texas. ™ = 


TAMPA BAY 
Pres. R. B. McKinnis, 601 
N. E., Winter Haven, Fla. Fe 
Andrews, P. O. Box 867, arson, 
_ J. + Ansrows, P, oO. 
artow, a. 5 eeting: Th ot 
day, 8:00 P.M., Various slant 


TOLEDO 
Pres. Warren G. Myers, Minn 
Honeywell Reg. Co., 4952 Bor! 
vania, Ohio; Secy. Warren R. 
Libbey- -Owens-Ford Glass Co., 
Broadway, Toledo 5, Ohio; Del. Don 
ald F. Wilhelm, 1824 Joffre 
Toledo, Ohio; Meetin F pes 
nesday, 8:00 P.M., To edo Edison 
Service Bldg. Auditorium, Wen aoe 
ware Ave., Toledo, Ohio. 


TORONTO 


He 


vant 


Pres. J. D. Baker, Baker Instruments | 


Ltd., 185 Davenport Rd., Toronto, Op. 
tario, Canada; Secy. F. G. Stone, B-A 
Oil Co., Ltd., Clarkson, Ontario, Can. 
ada; Del. John W. Heuther, 311 Suth- 
erland Drive, Leaside, Ontario, Can- 
ada; Meeting: Fourth Thursday. No 
definite meeting place, Toronto, On 
tario, Canado. 


TULLAHOMA 
Pres. O. J. Greenwood, Box 89G, RFD 
2, Tullahoma, Tenn.; Del. E. D. Phil- 
lips, Rt. 1, Tullahoma, Tenn.; = 
ing: First Tuesday, 7:30 P.M. 
ern Queen Restaurant, Tulse 
Tenn. 


TULSA 
Pres. Breen Ringland, Shand and Jurs, 
310 Thompson Blidg., Tulsa, Okla; 
Secy. Max T. Nigh, Service Pipe Line 
Co., 119 E. 6th St., Tulsa, Okla.; Del, 
Robert G. Huggins, DX-Sunray Oil 
Co., Box 2039, Tulsa, Okla.; Meeting: 
First Monday, 7:30 'P.M., Room 201, 
Petroleum Science Bldg., University 
of Tulsa, Tulsa, Okla. Tel.: Riverside 


2-6609. 

TWIN CITY 
Pres. John R. Riede, Ramsey % 
neering Co., 2451 University Ave 


Paul, Minn.; Secy. Thomas McGrath, 
Flui Dyne Engineering Co., as 
bec N., Minneapolis, Minn.: Del. John 
Lowe, Minnesota Mining & Manufac- 
turing Co., 900 Fauquier Ave., St 
Paul, Minn.; Meeting: Fourth Tues 
day, 6:30 P.M. Various meeting 
places. Tel.: Midway 5-4575. 


WASHINGTON 
Pres. Samuel H. J. Womack, National 
Bureau of Standards, Washington %, 
D. C.; Secy. Arnold Wexler, Nati 
Bureau of Standards, Washington %, 
C.; Del. Ernest A. Capelle, 
Fenton St., Silver Spring, Md; ‘Meet: 
ing: Third "Monday, :00 P.M., PEPCO 
Auditorium, 10th and E Sts., N. W, 
Washington, D. C. 


WAYNE COUNTY 
Pres. Carl Zinn, Aurora Gasoline ©, 
620 Ford Blvd., Lincoln Park, Mich; 
Secy. Wm. E. Harrison, Wyandotte 
Chemicals Corp., 649 7 Hk 
Wyandotte, Mich.; Del. Goorms = 
Wyandotte Chemicals Co 
chester, Lincoln Park, Mich.; M 
Second Monday, Casadei’s : ee 
8:00 P.M., 400 S. Fort St. Detroit, 
Mich. 


WILMINGTON 

Pres. L. N. Combs, E. I. du Pont é 
Nemours & Co., Inc., Louvi: rs B 
Wilmington 98, Del.; Secy. ii 
merman, Clifford B. Ives & Co., i. 
Forest Ave., Narberth, Pa.; Del. |. P. 
Fleming, 6 Van Dyck Drive, Edger 
Terrace, Wilmington, Del.; Mee on 
Fourth Tuesday, 8:00 P.M., 

Penn Ave., Wilmington, Del. 


WICHITA 
Pres. Harold T. Noble, Jr. Bool 
Airplane Co., 2348 _N. -— 
Wichita, Kan.; Secy. Milo K. H 
Minneapolis- Honeywell Reg. Co., * Carl 
S. Madison, Wichita, Kan.; 1420 
R. Hervey, Beech Aircraft Co. 1a 
S. Wichita St., Wichita, Kan.; cE 
ing: Second Monday, 6:30 Pn 
Charro Restaurant, 5325 EB. Ke 
St., Wichita 18, Kan. 
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ISA’ers attending the President’s Mid-Winter Conference 
were given a few hours of relaxation from their heavy work 
schedule at a dinner on Monday evening, February 25. 
Shown in the photograph at the left are (left to right): 
Ross Windom, city manager of St. Petersburg; R. T. Sheen, 
Milton Roy Co.; Porter Hart, Dow Chemical Co.; W. A. 
Wildhack, NBS. Sheen, Hart and Wildhack are past-presi- 
dents of ISA. In the photograph at the right are (left to 


Top-Level Planning 


THE SECOND ANNUAL ISA President’s Mid-Winter 
Conference in St. Petersburg, Florida, brought together 
fifty leaders vitally interested in the instrumentation field 
to plan the further expansion of JSA activities and services. 
Meeting simultaneously under the general direction of JSA 
President Justus T. Vollbrecht were these groups: Founda- 
tion for Instrumentation Education and Research; ISA 
Executive Board; Society Structure and Planning Commit- 
tee; President’s Advisory Committee; District Vice-Presi- 
dents; Divisional Vice-Presidents ; Finance Committee. 

The opening session of the conference was devoted com- 
pletely to orienting the entire group to ISA objectives and 
plans, particularly the many newcomers on the President’s 
Advisory Committee and on the Foundation. JSA Execu- 
tive Director Bill Kushnick highlighted the national and 
sectional organization, the functions and services of each 
major division, the part the national office plays, and the 
inter-relationship of committee activities. 

President-Elect-Secretary Bob Jeffries spoke to the group 
on the problems facing the field of instrumentation and 
what ISA and its components can do to meet these chal- 
lenges. Foundation Executive Director Lloyd Slater ex- 
Plained how the Foundation will operate to attain its ob- 
jectives. These three presentations were felt to be of such 
importance that President Vollbrecht has arranged for 
+g to be prepared in pamphlet form for wider distribu- 
ion. 

Following the opening session, each of the groups was 
Scheduled daily for a series of meetings of their own, as 
Well as for joint meetings with other groups, in order to 
evolve recommendations for subsequent action. Many sig- 
nificant policies were formulated. The highlights of these 
are Mentioned here as news rather than as conclusions of 
fact. A g00d number of the recommended changes require 
amendments to our Constitution and By-Laws and will be 
submitted later for ISA Council consideration. 


Society Structure and Planning 


a Committee, under the chairmanship of Phil 
fo ape Jr., wrestled with the question of a change in 
ame of our Society. While the consensus was in favor of a 


April 1957 


ACTIVITIES | 


. 
‘ 
ul 








right): Samuel G. Johnson, mayor of St. Petersburg; Richard 
G. Croft, partner in J. H. Whitney & Co. and treasurer of 
the Foundation for Instrumentation Education and Research; 
Howard Hudson, Panellit, Inc. and National ISA Treasurer; 
and Orville Cook, president of the St. Petersburg Chamber 
of Commerce. Host groups for the dinner were St. Peters- 
burg Chamber of Commerce, St. Petersburg Committee of 
100, Pinellas Industry Council and Florida Power Corp. 


Completed in Florida 


more appropriate name for us, no decision was reached. 

The committee also recommended establishing two en- 
gineering and science classes of membership, in addition 
to those we now have. The qualifications proposed are 
either educational or experience requirements. Survey of 
our membership shows that a great majority of present 
ISA members likely would qualify for the new grades. A 
special task force has been appointed to study this proposal 
in all its facets and to prepare the necessary amendments 
for submittal to the Council. 

A new manual of procedure for nominating 7SA officers, 
proposed by Al Sperry’s subcommittee, was also given 
hearty approval. 


Finance Committee 

Chairman John C. Koch devoted his committee’s efforts 
to current and long-range financial planning. Of special 
significance was their recommendation that $30,000 of 





Members of a special Membership Task Force gather during 
the President’s Mid-Winter Conference to consider member- 
ship services. Part of the group shown here being led by 
President Justus T. Volibrecht (far left) are (left to right): 
J. Ward Percy, vice-president, General Relations Division; 
Raiph M. Stotsenburg, chairman, Sections and Membership 
Committee; Roy E. O'Neill, vice-president, District VII; 
R. R. Proctor, vice-president, District Vi; Edward C. Baran, 
vice-president, Recommended Practices Division; and E. 
Lee Deeter, vice-president, District VIII 
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ISA previous surplus be plowed back into membership 
services during the oncoming year. While general approval 
was given to the proposal by the Executive Board, the exact 
program is still under discussion. 

For the balance of the previous surplus, the Finance 
Committee established an investment policy confined to 
U. S. bonds and interest-bearing certificates of bank de- 
posits. 


President’s Advisory Committee 

This relatively-new group, headed by Hugh F. Colvin, 
explored the means by which they could assist ISA in at- 
taining its expanded service goals. Composed of leaders 
from a wide variety of instrument using and making in- 
dustries, the committee considered the methods by which it 
could feed back to ISA the needs of their industries for 
further training and development of instrument engineers 
and technicians, for further standards, and for other ISA 
services. They reviewed possibilities of helping to man 
ISA committees from their industries and the means by 
which ISA might become as well known in other industries 
as it is in the process-type industries. 


Divisional Vice Presidents 

With Vice-President John Johnston, Jr., acting as chair- 
man, our four Divisional Vice-Presidents together with 
Floyd Bryan, of the Aeronautical Division, settled on a 
policy for ISA national conferences. This statement of 
policy was approved by the Executive Board. The key 
problem resolved was that an agency other than the JSA 
national office can be designated by the Executive Board to 
administer a national conference sponsored by a national 
technical committee or industry division. The financial 
loss or gain from the operation of the conference would 
accrue to the designated agency, usually an JSA section. 
However, where an exhibit is held in conjunction with the 
conference, the national office will administer both. 

Another approved proposal, spearheaded by Vice-Presi- 
dent Ed Baran, was to call present ISA Divisions, “Depart- 
ments,” thereby making room at the top for other ISA 
organizational units to be called “divisions” and ‘“com- 
mittees.” 


District Vice Presidents 

Vice-President Al Adler chaired this group whose agenda 
was long and arduous. Among the more important recom- 
mendations approved by the Executive Board were these: 


a) Uniform fiscal year (November 1-October 31) be re- 
quired of all newly-formed JSA Sections, and that 
present Sections be encouraged to adopt the same 


period. 

b) Setting up in the national office of a clearing-house for 
dates of special conferences held by Sections and 
National to avoid conflicting schedules. 

c) Revision of membership application form to obtain 
more information consistent with future JSA plans. 


Executive Board 

A full day was given by all JSA officers to a regular 
meeting of the ISA Executive Board. All of the proposals 
previously mentioned under the various ISA Committees 
were acted upon. In addition there were significant de- 
cisions: 

a) Terminate a member who is delinquent in the pay- 
ment of his dues, three months instead of six months 
after his dues were due. 

b) ISA membership in the International Federation of 
Automatic Control—with Bob Jeffries and Jack Johns- 
ton as ISA delegates. 

c) Section Proceedings to be produced by the national 
office at cost, rather than on a free basis. 

d) Section Finance Manual and a set of Treasurer’s books 
to be given free to each Section. 

e) Approval of chartering Four Corners Section (inter- 
section of Utah, Colorado, Arizona and New Mexico). 

f) Two Divisional Vice-Presidents who are to be nomi- 
nated for election in September 1957 are to be chosen 
to fill responsibilities of the positions being vacated; 
namely, Industries Division and General Relations 
Division. 
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Foundation for Instrumentation Education and Research 


The Conference was also the occasion for the first Cor. 
porate organizational meeting of the Board of Trustees of 
the Foundation. It became a legal entity on February 18, 
1957, when its Certificate of Incorporation was granted 
the State of New York. Rex A. Bristol is President of the 


Foundation. Lloyd Slater is the newly-appointed full-time | 


Executive Director and has opened offices in Room 304, 597 
Lexington Avenue, New York 17, N. Y. 

yeneral decisions were made as to the scope of Projects 
to be tackled in the fields of both education and research, 
Plans were laid for a system of permanent financing 
Specific areas for immediate operations were explored to 
permit constructive contributions to the field in minimyp 
amounts of time. This, it was felt by the Trustees, would 
make the impact of the Foundation’s effort widely felt jp 
the shortest possible time. 

On a graphic presentation of the proposed function of 
the Foundation for Instrument Education and Re 
Slater pointed out the apparent ability of the U.S.SR. tp 
train both engineers and technicians at rates double oy 
own. This, he pointed out, is one of the greatest challenges 
facing the new foundation. 


Initial activities planned for the Foundation include: 


1. Sponsoring and furthering the work JSA has done ip 
developing a study course for instrumentation tech 
nicians and making the resultant text available to 
vocational and training schools throughout the country, 

2. Taking part in a dual meeting with the New England 
Institute of Medical Research and JSA’s Medical and 
Biological Division. Object: to explore and synthesize 
new concepts in instruments for the general prac 
titioner. The Foundation will follow-up on this meeting 
and establish grants-in-aid for appropriate research 
and development of ideas. 

3. Catalyzing a series of basic films on the principles of 
measurement and instrumentation through interested 
Government agencies. The resultant films would bh 
utilized in high school and technical institute courses. 

4. Developing a program for the inclusion of analog com- 
puting techniques in collegiate engineering laboratory 
courses. 

On a well-constructed controlled-system diagram, Slater 
presented the operation of the Foundation as governed by 
coordination from JSA as to manpower and source of know 
how dually with the Foundation Trustees administering 
funds and evaluating results. The outstanding advantages 
he stated as its specific orientation in a well-defined area 
of operations, its technical endowment with the knowledge 
and skills of the entire SA membership, its solid govert 
ment by ‘its Trustees, and its design-for-results organi 
tion under the guiding principles of “automatic feedback 
control” inherent in its operating structure. 


Social Activities 

Past-President Robert T. Sheen, an industrial resident 
of St. Petersburg, was in charge of the arrangements for 
the ISA President’s Mid-Winter Conference. Mr. and Mf. 
Sheen entertained the entire group together with local 
dignitaries at a buffet dinner at their home in St. Peters 
burg on Sunday evening preceding the formal opening of 
the conference. 

The entire group was entertained on Monday evening by 
the city of St. Petersburg at a dinner. Host groups © 
cluded the St. Petersburg Chamber of Commerce, %& 
Petersburg Committee of One Hundred, the Pinellas Indus 
try Council, and the Florida Power Corporation. Addres* 
ing the session were: the Honorable Samuel G. Johnson 3 
mayor of St. Petersburg; Ross Windom as City Manager, 
W. F. Davenport as president and Jack Bryan as Industrial 
Director of the St. Petersburg Chamber of Commerce; ané 
Shirley Gracy, Vice-President of the Florida Power Oo 
poration. 

A ladies’ program, including sightseeing tours and 4 
fashion show, was arranged under the direction of Mrs. J. 
T. Vollbrecht as Chairwoman. Included on her committe 
were Mrs. Howard Hudson, Mrs. Robert Jeffries, Mrs. W 
liam Kushnick, and Mrs. Robert Sheen. 
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Apologies are due many of our mem- 
bers for the delays in processing their 
renewal payments. The complications 
of computing and billing each member 
for the proportionate months to bring 
him onto the November 1 to October 
31 fiscal year was an ordeal in itself. 
Then the swamp of payments had to 
be handled through our records, new 
membership cards had to be issued 
each payer, and each Section had to be 
supplied its record of renewals togeth- 
er with a file card for each member 
and an accounting of the refund 
money. Simultaneously, many mem- 
bers inquired how their adjusted bills 
were computed and these entailed re- 
plies from us. 

Further complications arose from 
the fact that we had to schedule some 
date for issuing reminder bills to those 
who had not paid. It was not possible 
to be completely current with those 
who had paid, so some members re- 
ceived a reminder bill after they had 
mailed in their checks. They natur- 
ally complained and their letters had 
to be answered. 

Then also many members used their 
payment as a means of notifying us 
of change in address or of a desire for 
& Section transfer. Also, in some 
cases, Our records were wrong, and 
these letters had to be checked into, 
adjusted, and the member notified. 

My narrative of these problems is 
not to pass the buck, but rather to 
explain that we have been through 
quite an ordeal in our first transition 
to the common dues year for all mem- 
bers. We have been using an outside 


April 1957 


IBM service to do a lot of our record 
keeping. This system has been help- 
ful, but it contributed additional fac- 
tors of human error in the transmis- 
sion back and forth of information. 

I am grateful to our. members and 
our Section officers for their patient 
understanding. We are gradually get- 
ting up-to-date. We have learned 
much from our first experience which 
will be avoided next year. The situa- 
tion next November will be simpler be- 
cause only the newly admitted mem- 
bers, a small proportion of our total 
membership, will receive adjusted 
bills; the bulk of our old members will 
receive bills to renew at the full year 
rates. 

Regardless of the temporary compli- 
cations, we are convinced that the 
common dues year is beneficial for all 
concerned. It enables the Section and 
the National to know early in the fis- 
cal year exactly what our membership 
is, rather than speculate on _ shifts 
depending on the payment of non- 
payment of each month’s renewal bills. 
It gives both the National and Sec- 
tion officers a truer financial picture 
for budgeting their year’s operations. 
While it does flood the Section Sec- 
retaries and the National Office dur- 
ing a few months, it also relieves them 
for other duties during the ensuing 
months. 

Once again—thanks for bringing to 
our attention any discrepancies in our 
membership records. Your doing so 
has made it possible to correct our 
system and reduce future errors. If 
you have not yet paid your dues bill 
to bring you up to October 31, 1957, 
you can help your Section and your 
Society by doing so at once. 
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Papers Invited on 


Gas Chromatography 


ISA’s Analysis Instrumentation Com- 
mittee will hold its first three-day In- 
ternational Symposium on Gas Chro- 
matography at the Kellogg Center for 
Continuing Education, East Lansing, 
Mich., August 28-30. Sessions will con- 
sist of a one-hour paper on a specific 
phase of gas chromatography followed 
by related 10-to-15 minute contributed 
papers. One-hour papers to be pre- 
sented are: 


Theoretical Considerations in Gas Chromatog- 
raphy, Marcel Golay; Gas Chromatography for 
the Laboratory, author to be announced ;Gas 
Chromatography as a Preparative Tool, Court- 
ney Phillips; New Horizons in Gas Chroma- 
tography, author to be announced: Gas 
Chromatography Instrumentation for Continu- 
ous Automatic Analysis, Frank Karasek. 


Contributed 10-to-15 minute papers 
on the above subjects are being so- 
licited by Program Chairman V. J. 
Coattes, Perkin-Elmer Corp., Nor- 
walk, Conn. 





Data Handling Workshop 
at Cleveland Show 


Because the Data Handling Work- 
shop was one of the most stimulating 
and best-attended events at the llth 
Annual ISA Show in New York last 
September, one-and-a-half days have 
been allotted for a similar event dur- 
ing the Cleveland Show, Sept. 9-13. 

Since demand is tremendous for this 
Workshop, it is anticipated that pre- 
registration will be closed by June 15. 

Neil M. Blair will serve as chairman 


of this event. For information con- 
tact him at Panellit, Inc., 7401 N. 
Hamilton Ave., Skokie, Ill. 
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Program Announced for Third National ISA 
Symposium on Instrumental Methods of Analysis 


With instrumental methods of an- 
alysis assuming a greater part in con- 
trol of continuous chemical processes, 
ISA’s Third National Symposium on 
Instrumental Methods of Analysis is a 
meeting that no one interested or en- 
gaged in continuous process control 
can afford to miss. It will be held at 
the University of Chicago, June 13-15. 

The Symposium will open with a 
full day of sessions on new phases of 
instrumental analysis. A forum on 
the latest techniques available today 
will be provided in the second day’s 
sessions. The third day will be de- 
voted to an Analytical Instruments 
Maintenance Clinic. It will feature 
a series of work shop sessions deliniat- 
ing methods and techniques for main- 
tenance of analytical instrumentation. 


THURSDAY, JUNE 13 


Chrono-Potentiometry, Prof. C. N. Reilley, 
Univ. of North Carolina. 

The Use of Analysis Instrumentation in Proc- 
cess Control, Dr. R. Aikman, Schlumberger 
Well Surveying Corp. 

Nuclear Magnetic Resonance, Dr. Martin 
Packard, Varian Associates. 

Coulometric Measurement of Surface Oxide 
Films, Prof. J. O’M Bockris, Univ. of 
Pennsylvania. 

Neutron Absoptiometry, Prof. D. D. DeFord, 
Northwestern. 

Radio-Frequency Instruments, Drs. M. T. 
Kelley and D. J. Fisher, Oak Ridge. 

X-Ray Analysis, Prof. G. Clark, University 
of Illinois. 

FRIDAY, JUNE 14 

Hydrocarbon Measurements in Drilling Muds, 
Frank S. Gray, Caran Engineering Corp. 


Multicomponent Ultraviolet Analysis, D. J. 
Troy, E. I. du Pont de Nemours & Co., Inc. 


High Speed Detection of Combustible Vapors 
by Infrared Analysis, G. F. Craig, H. 
Hill, Perkin-Elmer. 

Ion Scattering Analysis, T. O. Passel and 
L. E. Bailey, Stanford Research Institute. 
Application of Non-Dispersive Infrared Ana- 
lyzers to Process Streams, D. R. Simonsen, 

Eastman Kodak. 

Application of Servo-Systems to the Remotely 
Operated Chemical Analysis of Extremely 
Radioactive Systems, M. T. Kelley and D. J. 
Fisher, Oak Ridge Nat’) Labs. 

Reversible Oxygenation of Vitamin B-12A, 
= Diehl] and B. Jaselskis, Iowa State Col- 
ege. 

N-M-R, a New Tool for Moisture Analysis, 
H. Rubin, Schlumberger Well Surveying 
Corp. 

SATURDAY, JUNE 15 


Analytical Maintenance Clinic: Each of the 
lectures listed here for this Clinic will be 
repeated three times so attendees can attend 
any session of their choice. A maximum of 
30 persons will be permitted in any sessions 
to provide an informal workshop atmosphere. 

Emission Spectroscopy, Applied Research Labs. 

Gas Chromatography, Perkin-Elmer Corp. 

Industrial pH, Beckman Instruments. 

Infrared Analyzers, Beckman Instruments. 

Thermal Conductivity Gas Analyzers and Gas 
Chormatography Components, Gow-Mac In- 
strument Co. 

Infrared Analyzer, Leeds & Northrup. 
Conference registration fees are 

$8.00 for ISA members and $12.00 for 

non-members. ISA Student Members 
will be admitted for $1.00 while non- 
member students will be charged $1.50. 

The student fees given here do not 

include copies of the Proceedings. 
Programming for this Symposium 

was done by ISA’s Analysis Instrumen- 
tation Committee. Members of the 

Chicago Section will serve on the Host 

Committee. Contact M. D. Weiss, 

Fischer & Porter Co., Hatboro, Pa. 





Two ISA Sections Jointly Sponsor 
Third National Flight Test Symposium 


The Los Angeles and Mojave Desert 
ISA Sections will jointly sponsor the 
Third National ISA Flight Test In- 
strumentation Symposium, to be held 
this year at the Statler Hotel, Los 
Angeles, April 29-May 2. 

The central theme of this year’s 
meeting will relate the chronology of 
a flight test instrumentation system 
in practice. General panel sessions 
scheduled during the mornings of April 
29 through May 1 will cover principal 
philosophies involved in instrumenta- 
tion systems. These will be followed 
each afternoon by six concurrent tech- 
nical workshops devoted to further 
development of subjects discussed at 
the morning sessions. A seventh ses- 
sion each afternoon, planned by the 
Aeronautical Industry Division’s Mis- 
sile Test Committee, will be a techni- 
eal forum highlighting problems con- 
cerned with missile instrumentation. 


MONDAY, APRIL 29 


Panel Session: Optimum Aspects of an In- 
strumentation System under chairmanship of 
G. E. Sanderson, Lockheed Aircraft Corp. 

Technical Workshops: In-Flight Air Load 
Measurements ; Instrumentation Facility 
Management; Helicopter Instrumentation ; 
Instrumentation Economics; Practical Ac- 
curacy, Components and Systems; What and 
Why of Measurement. 
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Missile Panel Forum: Over-Instrumentation. 
TUESDAY, APRIL 30 

Panel Session: Limitations of Current Instru- 
mentation Systems under chairmanship of 
Dr. A. Dember, NOTS, China Lake, Calif. 

Technical Workshops: Review of Airborne 
Magnetic Tape Recording Progress; Progress 
in Magnetic Tape Ground Handling Facili- 
ties; In-Flight Monitoring; Flow Quantity 
Measurements; Instrumentation Installation 
Techniques. 

Missile Panel Forum: Correlation Between 
Missile Static Test and Flight Test Data. 


WEDNESDAY, MAY 1 


Panel Session: Advanced Instrumentation 
Techniques—chairman to be announced. 
Technical Workshops: Ajir-Flow Direction 
Measurements; Power Plant Performance 
Measurements, Ground and Air; Human En- 
gineering as Applied to Instrumentation and 
Data; Laboratory and Pre-Flight Calibra- 
tion Techniques; Advanced Recording Tech- 
niques ; Transducers vs Flight Environments. 
Missile Panel Forum: Power Spectral Density 

Techniques. 
THURSDAY, MAY 2 
All day classified tour to Edwards Air Force 
Base, Edwards, Calif. , ’ 
Other activities during the meeting 


will be a Ladies Program and a 
banquet on Tuesday evening, April 30, 
in the Statler’s Pacific Ballroom. The 
banquet will be preceded by a cocktail 
hour. 

For advance registration forms and 
more information contact the Office of 
the Secretary, ISA, 5225 Wilshire 
Blvd., Los Angeles, Calif. 





Washington Section 
Sponsors Symposium 


The ISA Washington Section, 
with Washington chapters of the 
American Chemical Society, Society of 
American Bacteriologists, Am 
Assn. of Clinical Chemists, Society for 
Experimental Biology and mM 
and IRE, willholda Symposium on Re 
cent Developments in Research 
ods and Instrumentation, May 

This Symposium will be held in gop 
junction with the Seventh Annual Re 
search Equipment Exhibit at the Ne 
tional Institutes of Health. Papers 
be presented during the meeting are: 


Reduction and Processing of Biological 
J. W. Moore, National Institutes of 

An Application of Computers to a Problem 
Nerve Physiology, R. Fitzhugh and K, 8 
Cole, National Institutes of Health. 

— oy and SRecottien Studies of the 

echanism o nzyme Action, B. Chanee, 

- a vam, . 
ome Uses of Computers in Sta 
Field Studies, H. O. Hartley, lowe San 

a ~~. xe Techniques in Instrumes. 

on, > oe unter, Hunter Associate 
Laboratory. 

Te Sees Chemist, G. L. Roe, Fisher Scien. 
tific. 

Limiting Factors in Instrument Design, 
Levin, Walter Reed Institute of pwd 

Oxygen-18 in Biological Systems, S. Rothberg 
National Institutes of Health. , 

Applications and New Developments in May 
Spectroscopy, A. G. Sharkey, R. A. Friedel, 
U. S. Bureau of Mines. 

Molecular Identification and Structure Deter. 
mination by Mass Spectroscopy, F. W. Me. 
Lafferty, Eastern Research Lab. 

Applications of the Time-of-Flight Mass Spec. 
trometer, W. C. Wiley, Bendix Aviation. 

Paramagnetic Resonance of Free 
G. K. Fraenkel, Columbia University. 

Determination of Rates of Electron Transfer, 
S. I. Weissman, Washington Univ. 

Electron-Nuclear Double Resonance Experi- 
ments, G. Feher, Bell Telephone Labs. 

Variations in Cell Morphology Under Experi- 
mental Conditions Commonly Used in Tissue 
Culture, W. R. Earle. 

Use of Tissue Culture in Virological Research, 
K. C. Hable, National] Institutes of Health. 

Commercial Production of Large Numbers of 
Tissue Cultures of Hammalian Cells, A. J. 
Girardi, Microbiological Associates. 

Development of a Protein-free Chemically De 
fined Medium for Cultivation of Cells in 
Long-Term Tissue Culture, V. J. Evans, 
National Institutes of Health. 

Massive Fluid Suspension Cultures of Estab- 
lished Cell Strains, J. C. Bryant, National 
Institutes of Health. 

Chromium Compounds as Fixers for Electron 
Microscopy, J. A. Freeman, F. W. Lowe, 
Louisiana State Univ. 


Approximately 100 exhibitors are er 
pected to display one-quarter million 
dollars’ worth of the latest research 
instrumentation. For information con 
tact the Department of Health, Educa 
tion, and Welfare, Public Health Serv- 
ice, National Institutes of Health, 
Bethesda 14, Md. 


IRE Aeronautical 
Electronics Meeting 


The National Conference on Aere 
nautical Electronics, sponsored by the 
Institute of Radio Engineers, will b 
held at the Dayton Biltmore Hotel, 
May 13-15. 

Papers on instrumentation will 
cover such topics as micro-wave dit 
play, airborne transmitters, vacuul 
tubes, micro-wave amplifier tubes, ait 
borne frequency standard, Doppler 
navigation, light-weight digital com 
puters, control systems, nuclear radi 
tion, and electron tubes. 
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One of the various Maintenance Clinics in progress 
during the Automation Symposium sponsored by the 
Twin Cities Section. Both the technical sessions and 
the Maintenance Clinics were well attended with over 
200 attendees. 





Discussing the program at the recent Automation & 
Symposium sponsored by the Twin Cities Section are 

(left to right): John Riede, section president; Bob 
Proctor, District VI vice-president; John Lowe, alter- 

nate council delegate; and Harold Rose, program 
chairman. 


Twin Cities Section Sponsors Second Automation Symposium 


The Second Annual Automation Symposium sponsored by The Symposium sessions were divided into two groups— 
the Twin Cities Section, held January 24-25, has been application and maintenance. The application sessions 
termed a “reusing success.” were directed toward management and technical personnel 

Both the technical sessions and the Instrument Mainte- and dealt with the principles and selection of automatic 
nance Clinics at the Symposium were well attended with control equipment and complete systems. The Maintenance 


over 200 conferees. Members of the program committee 
reported they were particularly pleased with the number of 
managment personnel who attended. Nearly all of the in- 
dustries in that area were represented. 


Clinics during the two-day meeting covered instrument 
shop organization and training followed by repair and 
service demonstrations. 


Cincinnati, Seattle Sections Slate Baltimore Section Holds First 


Instrument-Automation Exhibits Symposium on Data Handling 


Both the Cincinnati and Seattle Sections will hold in- Data Handling was the theme of the Baltimore Section’s 


strumentation and automation exhibits next month. first Symposium on Friday, March 8. _ ae nag 
" : dia replaced their regular monthly meeting and according to 
yum Chie Valley Instrument and Automation exhibit, sou from Section Correspondent H. K. Fallin, this first 
sponsored by the Cincinnati Section, will be held May 28-24 venture was highly-successful. Registration reached 104— 
at the Cincinnati Music Hall. _R. E. Surkamp, chairman close to capacity for the Baltimore Engineers’ Club where 
of the Section’s publicity committee, predicted that over 75 the meeting was held. 
a manufacturers will display their products at Authors and titles of papers presented at the Symposium 
= ae eee Sematien contact F. T. Edmon- were: Components of Data Acquisition Systems, W. HE. 
j al ie a , Belcher, Minneapolis-Honeywell; Basic Design Philosophy 
The Seattle Section will hold their annual Pacific North- Required for Reliable Data Handling Systems, H. 8S. Stover, 
west Instrumentation and Automation Exhibit in the Seat- Beckman Instruments, Inc.; Application of Data Handling 


tle Civic Auditorium, May 9-10. For information con- Systems, L. R. Keenan, Jr., Beckman Instruments, Inc.; 
cerning this event contact E. D. Pettler, P. O. Box 71, The Future of Data Logging in Industrial Instrumentation, 
Boeing Field, Seattle, Wash. R. K. Stern and Harold Russell, Fischer & Porter Co. 


Montreal Section Stages Symposium at Canadian Pulp and Paper Meeting 


Repeating their efforts of one year ago, the Montreal Speakers and their subjects were: Economic Considera- 
Section staged another Instrument Symposium during the tion of Instrumentation, Neil Blair, Panellit Service Corp.; 
annual meeting of the Canadian Pulp and Paper Associa- Reasons Why There is an Increased Demand for Instru- 
tion. The meeting was held this year in Montreal’s Mount mentation in the Pulp and Paper Industry, A. Rowe, New 
Royal Hotel, January 25. This is the second successive Brunswick International Paper Co.; and Organization and 
year that the Section put on a Symposium during the Operation of an Instrument Maintenance Department, J. 
annual CPPA meeting. Van Danne, Canadian Celanese Co. 

Objectives of the Symposium were to increase manage- The papers were followed by a lively discussion period 
ment’s awareness of the possibilities afforded through fur- which showed the keen interest taken by pulp and paper 
ther application of instruments in the pulp and paper industry men in this subject. 
industry, and to air out some ideas and problems accumu- This section plans a similar Symposium during next 
lated during the past year in the instrument field. year’s CPPA meeting. 
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¢ New officers of the Tampa Bay Sec- 
tion are: Dr. R. B. McKinnis, Brown 
Citrus Machinery Co., president; R. D. 
Wood, Florida Power Corp., vice- 
president; J. H. Andrews, Internation- 
al Minerals and Chemicals Corp., sec- 
retary; and J. G. Newberry, Inter- 
national Minerals and Chemicals 
Corp., treasurer. District Vice-Presi- 
dent J. T. Elder addressed the Sec- 
tion’s February 22 meeting. 


* “Topic History and Problems of 
Petroleum Engineering” was  dis- 
cussed by E. N. Jones at the March 
meeting of the South Texas Section. 


¢ Phillip Madsen, The Hays Corp., 
spoke on “Oxygen Analyzers—Fun- 
damental Principles and _ Service 
Problems”’ at the February meeting of 
the Charleston Section. 


¢ “Magnetic Amplifier—Theory and 
Application” was the topic of Donald 
Chapin, Taylor Instrument Cos., at 
the March meeting of the Rochester 
Section. J. Fink, Manning, Maxwell 
& Moore, explained “The Case for 
Electronics” at the April meeting. 





The most interesting thing to most people — is other people 


Bruce Powell was named by the 
Northern California Section as their 
representative engineer for 1957 dur- 
ing Engineers’ Week last month. He 
is senior engineer in charge of process 
control at California Research Corp., 
and has acted as an engineering in- 
structor for the Extension Division of 
the University of California. K. E. 
Hallikainen, vice-president of the 
Northern California Section said, 
“Mr. Powell represents the technical 
education, civic and community re- 
sponsibility and industrial progres- 
siveness that exemplifies the aims and 
functions of ISA.” 


= © 


A reorganization in the sales de- 
parement at Fischer & Porter of 
Canada, Ltd., saw Edmund R. Leh- 
mann appointed to the post of sales 
manager. He formely held the posi- 
tion of district sales manager and is a 
member of the Montreal Section. 





E. R. Lehmann 
Fischer & Porter 


Bruce Powell 
California Research 
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* On Wednesday evening, March 13, 
the Oak Ridge Section held a Main- 
tenance Clinic on “Thermocouple Py- 
rometry.” The Clinic was conducted 
by J. W. O’Hara, Minneapolis-Honey- 
well Regulator Co. 


* The Indianapolis Section held a 
Peddlers’ Night and Instrument Ex- 
hibit on February 12. This is an an- 
nual meeting where sales engineer 
members show a few of the newer 
developments. 


¢ The Atlanta Section will now hold 
its meeting at the Architect and En- 
gineers Institute Bldg., 230 Spring 
St., Atlanta, Ga. R. C. Fitkin, Ameri- 
can Cyanamid Co., spoke on instru- 
mentation in the chemical process in- 
dustry at the Section’s February 
meeting. 


* New officers of the Houston Section 
are: C. L. Shultz, C. L. Shultz & Asso- 
ciates, president; E. E. Kleir, Fox- 
boro, vice-president; J. W. Bergfield, 
Maintenance Engineering Corp., sec- 
retary; and R. Y. Rankin, Sinclair Re- 
fining Co., treasurer. 





* Members of the Scioto Valley See. 
tion toured the Mead Corp. plant op 
February 26. H. W. Laymon and R, 
Schumann of the host firm Presenteg 
talks on the making of paper. Prob. 
lems of instrumentation in the Paper 
industry were discussed by Harold 
Sholl, Minneapolis-Honeywel] Regula. 
tor Co. 


* The Northeast Tennessee Section 
deviated from the technical-type gy. 
ject at its February meeting and jp. 
vited George R. Atkins, The Bristol 
Co., New York, to discuss “Life jy 
Russia.” He spoke on the Many 
phases of Russian livelihood, drawing 
on ten years of experience gained 
through living in that country. 


* “Instrumentation for the Earth 
Satellite” will be the subject of 
meeting on April 24 sponsored by 
ISA’s Connecticut Valley Section. The 
Connecticut Valley Section of the 
American Rocket Society will co-spon. 
sor this meeting. Speaker will be Dr, 
S. F. Singer of the University of 
Maryland. 











Paul M. Saint-Amour, a member of 
the Cleveland Section, has joined 
Keithley Instruments, Inc. In addi- 
tion to sales engineer duties, he will 
serve in sales promotion activities and 
representative relations. He was 
formerly with Assembly Products. 


x *k * 


Walter A. Harris has been trans- 
ferred from B-I-F Industries of Can- 
ada, Ltd., to the home office at Provi- 
dence, R. I. to assume duties as sales 
engineer on synchro-scan supervisory 
control systems manufactured by the 
firm. He is a member of the Montreal 
Section. 

; x k * 


Recent personnel change at Robert- 
shaw-Fulton Controls Co. saw A. W. 
Root transferred from the Fielden In- 
strument Division to the Fulton Syl- 
phon Division as an application en- 
gineer. 


Mr. Root is a member of the 





Walter A. Harris 
B.1-F Inlustries 


P. M. Saint-Amour 


Keithley Instruments 





St. Louis Section and had been on 
Fielden’s sales staff. He will now be 
located at Knoxville, Tenn. 


x *«* * 


New senior applications engineer at 
Davies Laboratories, Division of Min- 
neapolis-Honeywell, is Boyd E. Me- 
Knight, a member of the Los Angeles 
Section. He was formerly engineer- 
ing sales manager at Koessler Sales 
Co., Los Angeles. 


= @& ® 


Appointment of Frank E. Chase as 
sales manager of the new Glendale 
Division of Consolidated Electrody- 
namics Corp. has been announced. 
The division was formerly known 4 
R. A. Castell & Co., specializing in de- 
velopment and manufacture of minia- 
ture electrical connectors. Mr. Chase 


is a member of the New York Section 
and had been manager of CEC’s New 
York sales office. 





B. E. McKnight 


Davies Laboratories 


A. W. Root 


Robertshaw-Fulton 
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Typical of the various phases of industrial research being 
y t Armour Research Foundation of Illinois Tech 

mputers being used to measure and predict 
systems. 
William A. Davidson, asso- 
lectrical engineer; Samuel P. Altman, senior electrical 
Dr. Shizuo Hari, supervisor of control systems 
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Automated Airline Reservations 


A new era in fast airline passenger 
service was forecast recently when 
officials of Western Airlines announced 
that work has begun on construction 
of the most comprehensive electronic 
reservations system ever built. Cap- 
able of automatically handling more 
than 90 percent of all flight reserva- 
tions made at the 47 cities on West- 
ern’s system, the service will be in full 
operation early next year. 

Designed by the Teleregister Corp., 
the electronic network will enable 
ticket agents at 73 locations in 12 
states to determine instantly what 
seats are available on any one of up to 
2000 flights for 31 days in advance. 


First Transistor Computer Shipped 


The first Beckman 101 System, a 
new, completely transistorized special- 
purpose analog computer designed by 
Beckman Instruments, Inc., for ballis- 
ticemissile research, was shipped in 
February to the Cambridge, Mass., 
plant of Baldwin-Lima-Hamilton Corp. 

John F. Bishop, general manager of 
Beckman’s Scientific Instruments Di- 
vision, said each of these systems is 
the equivalent of six individual special- 
purpose analog computers. 


IRE Starts Affiliate Plan 


The board of directors of the In- 
stitute of Radio Engineers has adopted 
a plan which will permit qualified non- 
IRE members to become affiliated with 
certain IRE Professional Groups with- 
out first having to join the Institute 
itself. In effect, IRE is extending the 
specialized services of its 24 Profes- 
sional Groups to every field of engi- 
heering and science. 


Kolisman Gets Air Force Order 


The Air Force has granted Standard 
Coil’s Kollsman Instrument Corp., 
Elmhurst, N. Y., a $26-million contract 
for the production of a new and rev- 
olutionary Automatic Astro Compass 
that will increase the strategic effec- 
tiveness of high-speed, long-range air- 
craft. 

Commenting on the contract, J. O. 
Burke, Standard Coil’s president, said, 
“The development by Kollsman of this 
first successful Automatic Astro Com- 
pass marks a new era in aerial navi- 
gation. Conceived by Kollsman’s presi- 
dent, V. E. Carbonara, it automatically 
tracks celestial bodies and computes 
precise aircraft direction.” 


Panellit Opens West Coast Plant 


As part of a program to increase 
customer service and reduce costs in 
engineering and manufacture of in- 
strument control centers, Panellit, Inc., 
Skokie, Ill., announced the opening of 
a new West Coast manufacturing facil- 
ity. Located in Alhambra, Calif., the 
new factory is staffed to provide cus- 
tomers with instrument and system en- 
gineers to aid in the solution of design 
problems. 


Hathaway Now in New Plant 


The Hamilton Watch Company’s 
Hathaway Instrument Division is now 
operating in its new plant in Denver, 
Colo. The new installation represents 
45,000 square feet of floor space and 
includes complete environmental test 
facilities. Hathaway has undertaken 
new product development to supple- 
ment the manufacture of recording and 
measuring equipment. 





when required. 


components. 





Architect's sketch of a new plant scheduled for completion 
this year by Servomechanisms, Inc., Westbury, L. I|., N. Y. 
he new plant will have 55,000 square feet of floor space. 
Plans allow for a 70,000 square foot addition to the plant 
develops and produces 


e The firm designs, 
electronic and electromechanical sub-systems, computers and 
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ICS Adds Nuclear Energy Course 


To help meet the growing demand of 
thousands of people seeking more in- 
formation and training in nuclear en- 
ergy, International Correspondence 
Schools, Scranton, Pa., has added a 
new course, Elements of Nuclear En- 
ergy, to its curriculum. ICS is the 
world’s oldest and largest home-study 
institution. 

The course is intended for engineers, 
technicians, operators, and mainte- 
nance men either employed, or seeking 
employment in the nuclear field. Stu- 
dents will receive instruction in basic 
mathematics, physics, and chemistry, 
followed by study of radioactivity and 
nuclear energy. Also covers design 
and control of reactors with applica- 
tions for research and nuclear power. 


New Electronics Lab for Raytheon 


Raytheon Mfg. Co. announced that 
construction has begun on its new 
42,000 square foot electronics labora- 
tory at Santa Barbara, Calif. The 
structure will house about 200 em- 
ployees who will specialize in the de- 
sign and development of communica- 
tions, countermeasures, infrared and 
radar equipments. The lab will also 
provide complete prototype models of 
Raytheon’s new electronic devices. 


Salesmen Return to School 


Growing complexity of technological 
field problems and increasing diversity 
of instruments and applications were 
responsible for a recent two-week 
training course for sales employees at 
the Instruments Division, Philips Elec- 
tronics, Inc. The program was started 
this year and will be scheduled an- 
nually. 
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GENERAL (2), ELECTRIC 


SYMBOL OF ADVANCED 
THEORY AND RESEARCH IN 
THE GUIDED MISSILE FIELD 


This General Electric department is prime contractor for “Inter- 
continental Ballistic Missile” and “Intermediate Range Ballistic 
Missile” nose cone development. Increasing emphasis on this and 
other guided missile programs continues to create openings on 
our professional staff for graduate engineers and scientists with 
experience in the following or related fields: 





MATERIALS & PROCESSES * AERODYNAMICS ® AEROPHYSICS * THERMO- 
DYNAMICS * ELECTRICAL DESIGN *© STRUCTURAL DESIGN ¢ STRESS 
ANALYSIS * DATA PROCESSING * SYSTEMS ¢ SYSTEMS TEST ® FIELD 
TEST * VIBRATION * INSTRUMENTATION * CONTROLS © ARMING AND 
FUZING * INERTIAL GUIDANCE * GROUND SUPPORT EQUIPMENT DESIGN 





We would be pleased to receive a resume of your education and 
experience in order to arrange a personal interview with the 
manager of the appropriate technical area. Please address all 


correspondence to: 


: Mr. Joun Watt * Room 540-9 
MISSILE & ORDNANCE SYSTEMS DEPARTMENT 


GENERAL @@ ELECTRIC 


1617 PENNSYLVANIA Ave., 17TH FL., PHILADELPHIA 3, Pa. 
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Magnetic Research Corp. ann 

the opening of this new facility, tre 
Engineering and Special Products pj. 
vision, in Hawthorne, Calif. The 
20,000 square foot plant represents a 
four-fold increase in area for the firm 
The new division will produce MRC's 
line of precision all-magnetic compo. 
nents — instrument ower supplies, 
low-level signal amplifiers, servo am. 
plifiers, servo systems, and other re. 
lated products. 


* Tatnall Measuring Systems Co., the 
newest subsidiary of The Budd (Co, 
has acquired the U. S. and Canadian 


Inc., New York, according to an ap 
nouncement by Francis G. Tatnall, 
vice-president and general manager, 


* Sanborn Company’s Cambridge-to- 
Waltham move has been completed 
and all departments are now operating 
in their new quarters at 175 Wyman 
St., Waltham 54, Mass. 


¢ Formation of a Hydraulic Controls 
Division was announced recently by 
The North American Mfg. Co., Cleve- 
land. It will manufacture a high gain 
hydraulic amplifier for use in pressure 
regulation, flow control, edge guide, 
control in processing industries, and 
other applications needing amplifica- 
tion of signal forces of a few drams to 
hydraulic operating forces. 


* Logistics Research, manufacturer of 


systems in Redondo Beach, Calif., has 
changed its name to Alwac Corp. 


¢ For the first six months ended Jan 
31, 1957—first half of their current 
fiscal period—sales of $12,462,000 and 
earnings of $711,000 were reported by 


| Litton Industries, Beverly Hills, Calif. 


This represents increases of 78 pe 





cent in sales and 83 per cent in eart- 
ings over a like period last year. 


¢ Engineered Magnetics Division of 
Gulton Industries, Inc., announced ex 
pansion plans for its Culver City, 








Calif. plant that will triple production 
capacity when completed this year. It 
manufactures magnetically regulated 


| power supplies for airborne, computer 


and other applications. 


* Nuclear Magnetics Corp., a subsid- 
iary of the Perkin-Elmer Corp. has 
moved to the latter’s headquarters ® 
Norwalk, Conn. Nuclear develops and 
manufactures a line of magnetic ree 
onance equipment. 


ISA Journal 


t 


rights to PhotoStress, a new stress 
analysis technique, from PhotoStres, | 


ALWAC electronic data processing | 


amr 























and its 
Branson Ultrasonic Corp., 


Branson Instruments, Inc., 


iar : , 
eer into this new plant in 


Conn., that gives the firm 
ey oauere feet of floor space, more 
than twice that available in its old 

Branson is best known for its 


nt. ; 
Perasonic testing instruments and 


ultrasonic power devices. 


* Kay Lab products will now carry 
the trade name of “Kintel,” according 
to an announcement by LaMotte T. 
Cohu, president and board chairman of 
the San Diego electronic manufactur- 


ing firm. 


+ All manufacturing and service facil- 
ities of the East Haven, Conn., plant 
of Cannon Electric Co. were moved to 
a new plant in Salem, Mass. Cannon 
produces high-reliability, multi-con- 
tact electrical connectors. 


*A $1,500,000 expansion program 
that will triple production capacity 
and increase plant personnel by nearly 
1000 has been announced by Berkeley 
Division of Beckman Instruments, Inc. 
This expansion, which will add 147,000 
square feet of factory space, was 
necessitated because of growing de- 
mands for electronic instruments and 
automation systems manufactured by 
the division. 


* Fischer & Porter Co., instrument 
and chemical equipment manufactur- 
er, has acquired from Olin Mathieson 
Chemical Corp. all sales, development 
and manufacturing rights to the HTH 
Tablet Hypochlorinator. 


* The Kelvin Electric Co., a new elec- 
tronic manufacturing firm, has begun 
operations in Van Nuys, Calif. Head- 
ing the new concern are William I. 
Elliott and Kenneth T. Eckardt, form- 
erly president and vice-president, re- 
spectively, of Hycor Co., Inc. 


* Epsco, Inc., Boston, Mass., designer 
and producer of automatic data 
processing systems and controls an- 
nounced expansion of its engineering 
and manufacturing facilities. It will 
add an additional 20,000 square feet 
of floor space to the present 30,000. 


* A new 76,000 square foot plant will 

constructed by Applied Science 
*rp., Princeton, N. J., which will be 
devoted to the production of teleme- 
tering equipment and data processing 
equipment for advanced instrumenta- 
tion. The new building will be four 
miles south of the firm’s present head- 
quarters, 
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SK “SAFEGUARD” ROTAMETERS 


now 
| available 


with 


PVC 
END 
FITTINGS 


New Bulletin 18RG describes 
SK’s line of “Safeguard” 
Rotameters and gives detailed 
instructions for liquid 

and gas sizing. A special 
Sheet /ists fluids for 

which PVC is recommended. 
Send for your copy. 
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SK “Safeguard” Rotameters with Polyviny! 
Chloride (PVC) end fittings are now avail- 
able for measuring the flow of hydrochloric 
acid, sulphuric acid, and the many other 
chemicals for which PVC is recommended. 
As a matter of fact, these new Rotameters 
are already being used for corrosive fluid 
service with excellent results. 

Two facts regarding this new PVC 
“Safeguard” Rotameter are of particular 
importance. 

First, this instrument provides a Rota- 
meter with chemical resistant end fittings 
and rotor at much less cost than a similar 
instrument with these components made of 
other special corrosion resistant materials. 

Second, the Fig. 18275 “PVC” Rotameter 
incorporates all of the features of the SK 
“Safeguard” line—one piece fabricated steel 
case, tube and rotor versatility, heavy safety 
glass windows, adaptability to panel mount- 
ing and to electric or pneumatic transmis- 
sion for remote recording and controlling of 
fluid flow, and others. 


Schule and Koerling 


MANUFACTURING ENGINEERS SINCE 


2253 State Road, 


JET APPARATUS: Ask 


COMPANY 
1876 


Cornwelis Heights, Bucks County, Pa. 


ondensed Bulletin J-1. ROTAMETERS & FLOW INDICATORS: Ask for C 


tin V-1. HEAT TRANSFER APPARATUS: Ask for Condensed Bulletin HT-1. GEAR PUMPS: Ask 
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p INDUSTRY PERSONALITIES 





Walter W. Slocum 


eston 


R. A. Schlegel 


eston 


Recent personnel changes at Wes- 
ton Electrical Instrument Co. saw 
Walter A. Slocum elected executive 
vice-president and Russel A. Schlegel 
appointed general sales manager. 
John R. Hemion was named assistant 
to Schlegel. 





J. R. Keough 


Harold M. Cherry 
Fenwal 


Nankervis 


The board of directors at George L. 
Nankervis Co., Detroit, have an- 
nounced the election of Harold M. 
Cherry as president, following the re- 
cent death of George L. Nankervis, 
founder and former president. Cherry 
had been senior vice-president. The 
board also appointed C. E. Cox, H. W. 
Grikscheir, V. G. Converse and S. R. 
Anderson to the executive committee. 


= 2 


Following his election as vice-presi- 
dent for manufacturing at Fenwal, 
Inc., James R. Keough has assumed 
executive responsibility for all manu- 
facturing and purchasing operations 
for the firm’s plants in Ashland and 
Framingham, Mass. 


= & ¢ 


Members of the industry have been 
saddened by the death of Ira Emmett 
McCabe, chief engineer and chairman 
of the board at the Mercoid Corp. 


=e 


Appointment of Lawrence W. Kel- 
bley as director of manufacturing for 
Datamatic Corp. has been announced. 
He was formerly plant manager at the 
Calidyne Co. 


x ke * 


Dr. Charles F. Taylor has moved to 
the Systems Division of Daystrom, 
Inc., as a systems engineer, from the 
U.S. Air Force Cambridge Research 
Center. 
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Newly-elected officers of the Stand- 
ards Engineers Society are: H. G. 
Arlt, Bell Telephone Laboratories, 
president; F. E. Powell, Dept. of the 
Army, vice-president; J. A. Caffiaux, 
RETMA, secretary; C. J. Lawson, Sr., 
IBM, treasurer; and W. E. Aksomitas, 
Pratt & Whitney, director-at-large. 


x & @ 


Appointment of Walt Donner as 
assistant director of research and en- 
gineering for laboratory instrumenta- 
tion at the Scientific Instruments Di- 
vision of Beckman Instruments, Inc., 
has been announced. Donner joined 
Beckman 11 years ago. 


* * 2 


Frederick M. Jackson is the new 
vice-president in charge of sales for 
the Walworth Co., manufacturer of 
valves and fittings. He had been vice- 
president of oil and gas industry sales 
for the firm. 





Frank Perier 
Tucson Instruments 


G. H. Mcintyre 
NSL 


Dr. Glenn H. McIntyre has accepted 
active management of National Spec- 
trographic Laboratories, Inc., after re- 
tiring from the Ferro Corp. where he 
has been vice-president and technical 


director. 
x * * 


The newly-organized Tucson Instru- 
ment Corp., Tucson, Ariz., has elected 
Frank R. Perier as president and 
treasurer. Perior has resigned as 
vice-president and general manager of 
Technology Instrument Corp., Acton, 
Mass., to take up his new duties. 


x &k 





J. C. Denis 
Penberthy 


A. H. Lindeman 
Penberthy 


Two executive posts at Penberthy 
Mfg. Co., Detroit, have been filled 
with the naming of J. C. Denis as di- 
rector of research and development, 
and A. H. Lindeman as chief engineer. 








Orrin C. Bowers 
BJ Electronics 





Orrin C. Bowers will fill the post g 
chief engineer at BJ Electronics, g 
Borg-Warner facility located in Sang 
Ana, Calif. He was formerly projets 
manager of the Electronic Instrum, 
tation Division, Ramo-Wooldridge 
and has been connected with nation 
defense projects since 1942. 


x © & 


Dr. Marshall G. Holloway, eminen 
nuclear scientist and former direct, 
of the Massachusetts Institute @ 
Technology Lincoln Laboratory, tg 
been appointed president of the Ne 


clear Energy Products Division @ 
ACF Industries, Inc. 
x * * 





E. S. Maury 


Marion 


H. A. Donahue, Jr. 


Marion 


Edward S. Maury and Harry A. 
Donahoe, Jr. have been elected vice- 


| 
| 
: 
| 
| 


presidents of Marion Electrical Inst | 


ment Co., Manchester, N. H. Maury, 
former general sales 


manager of | 


Marion, now heads the instrument d- | 


vision, and Donahue, previously avia- 
tion sales manager, is in charge of the 
aviation division. 


x *k * 


With his appointment as chief engi- 


neer at Burgess-Manning Co., Penn | 


Instruments Div., Allen C. Bradham 
will head up engineering of all division 
products, execlusive of development. 


x ke * 


Abel DeHaan, Jr., has assumed é- 
rectorship of the Western Division o 
Tracerlab, Inc., Richmond, Calif. He 
has been with that division since 1948 


x *k * 


John A. Robertshaw, Jr., a grands 
of one of the founders, has beet 
elected a vice-president of Robert 
shaw-Fulton Controls Co. He has 
been in charge of foreign operation 
since 1952 and was made an assistatl 
vice-president in 1954. 
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nstrv- oy + meter— Utilizes mercury wetted 
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ant MODEL 1400 MODEL 451 MODEL 312 MODEL 460 MODEL 451 General Purpose 
ent di- Voltmeter—For display or re- 
> avis cording of +0.001 to +999.9 
volts DC 
of the MODEL 312 High-Speed Volt- 
It's as simple as 1, 2, 3, for even untrained personnel to clearly and accurately make electrical prnereh For airborne analog-to- 
. cals ¢ : ’ igital conversion 
measurements with NLS digital meters. Inch-high numerals are legible from 30 feet away. MODEL 460 High Sensitivity 
< « " — . Voltmeter — F the le 
= NLS originated the automatic digital voltmeter and now manufactures a broad range of these pie pos od — ae. — 
mal and other precise, related instruments for both laboratory and industry. Accuracy, ruggedness, 
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ent. punching equipment is available. Whatever your need for high speed, completely reliable Oil immersed stepping switches 
electric measurement instruments, you'll find your answer in the NLS complete line. Write on that insure trouble-free life and 
¢ dependable operation 
od di your letterhead for the name and address of your nearest NLS representative, who will be glad to 
ai discuss your needs, or mail the coupon for full information on these high precision instruments. 
. He 
948. , NON-LINEAR SYSTEMS, INC 
1 Originators of the Digital Voltmeter Dept. A-547 Publication, Del Mar Airport 
| 5 Del Mar, California 
non- | nea r systems inc | Please send technical information on 
ndson ’ P | ] AC or DC voltmeters () ohmmeters 
been Del Mar, Calif. « Phone: SKyline 5-1 134 | C analog-to-digital [) automatic testing 
b r | converters systems 
»bert- —_—_——- 
“tar - : . NAME ————EE 
has Digital Ohmmeters + AC-DC Converters « Data Reduction ; ss 
oa : Systems + Digital Readouts + Peak Reader Systems | _——— T 
Ss a . . + D ss 
* Binary Decimal Converters + Digital Recording Systems = - 
1 | crry ZONE STATE —_ 
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To the creatine engineer... 





AiResearch two stage lightweight 
gas turbine compressor provides 
pneumatic power for aircraft 
main engine starting and serves 
as auxiliary power source for 
a variety of ground and 
in-flight services. 
WwW 
WwW 
vW 
The rapid scientific advance of 
our modern civilization is the 
result of new ideas from creative 
minds that are focused on the 
future. Our engineers not only 
have ideas but have the ability to 
engineer them into products. 
That’s why The Garrett Cor- 
poration has grown in both size 
and reputation to leadership in 
its areas of operation. That’s 
why we are seeking more crea- 
tive engineers to help us main- 
tain and extend our leadership. 
If you fall in that category, 
you'll find working with us 
fulfilling in stimulation, achieve- 
ment and financial rewards. 





DIVISIONS: 
AIRESEARCH MANUFACTURING, LOS ANGELES * AIRESEARCH MANUFACTURING, PHOENIX 





All modern U.S. and many 
foreign aircraft are Garrett 
equipped. We have pioneered 
such fields as refrigeration sys- 
tems, pneumatic valves and con- 
trols, temperature controls, cabin 
air compreesors, turbine motors, 
gas turbine engines, cabin 
pressure controls, heat transfer 
equipment, electro-mechanical 
equipment, electronic computers 
and controls. 

We are seeking engineers in 
all categories to help us advance 
our knowledge in these and other 
fields. Send resume of your edu- 
cation and experience today to: 


Mr. G. D. Bradley 


COR ORATION 


9851 S. SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNIA 


AIRESEARCH INDUSTRIAL * REX * AERO ENGINEERING 
AIRSUPPLY * AIR CRUISERS * AIRESEARCH AVIATION SERVICE 
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> new books 





American Business Dictionary, 
Lazarus, 522 pp, $10.00 7” lo 


The terms, business and government 
tions, concepts, procedures, job titles 
tary units, laws, and abbreviations mest aa 
monly referred to in modern American bys 
are defined and described clearly and 
(Order from Philosophical Library, 15 East 
40th St., New York 16, N. Y.) 


Company Investigations of Automat; 
Data Processing, Peter B. Laubach, 258 
pp, $3.00 


Reports on the results of one of a series of 
studies conducted as part of the data-procegs. 
ing research of Harvard Business School, 
concerned with data-processing systems found 
in business organizations, with the use by 
management of information flowing out o 
these systems, and with automatic equipment 
developed for use in these systems. (Order 
from Division of Research, Harvard Busines 
School, Soldiers Field, Boston 63, Mass.) 


High-Speed Computing Devices, by the 
staff of Engineering Research Ass. 
ciates, Inc., 440 pp, $7.00 


This book points out the varied uses to whid 
large-scale machines can be put. It explains 
the nature of the relationship between a mp. 
chine and its human operator, and betwee 
machine capabilities and required mathematics) 
tools. Contains 17 illustrated, informative 
chapters. (Order from McGraw-Hill Book Co, 
Inc., 330 W. 42nd St., New York 36, N. Y.) 


Proceedings of Automation Conference, 
116 pp, $4.50 


Proceedings of an automation conference titled 
““Automation—A Conference for Executives,” 
held Feb. 14-15, 1956, in Chicago. (Order from 
Armour Research Foundation of Illinois Insti. 
tute of Technology, 10 W. 35th St., Chicago 
16, Ill.) 


Scientific Uses of Earth Satellites, edited 
by James A. Van Allen, 316 pp, 
$10.00 

Leading scientists, technicians, and military 
experts in the field of high altitude researc 
discuss the ways in which man-made satellite 
can contribute to our knowledge of the wi- 
verse. Among the problems treated are th 
optical and visual tracking of a satellite, 
satellite instrumentation, meteorological mes 
urements from the vehicle, and possibilitie of 
observing cosmic rays. (Order from University 
of Michigan Press, Ann Arbor, Mich.) 


The Journal — Coast and Geodetic Su- 
vey, 190 pp, $1.50 


Presents a collection of articles covering some 
activities of the Coast and Geodetic Survey. 
Although articles are technical in nature due 
to the scope of activities of the Survey, thy 
provide interesting reading about such projects 
as mapping the earth, magnetic compass 

tions, survey of the Arctic Coast of Alask, 
geodetic work of the C&GS, and many other. 
The ISA Journal paid tribute to the Survey 
its March issue. (Order from Supt. of Govert 
ment Documents, Government Printing Office, 
Washington 25, D. C. Catalog No. C 4.41:6.) 


Electronic Instruments, edited by |. A 


Greenwood, Jr., J. V. Holdam, Jr. 0 | 


Macrae, Jr., 721 pp, $10.00 


This book is arranged in five parts so you cal 
find quickly specific information on any one 
the electronic instruments covered. art 
gives examples and uses and gives step-by+t? 
methods used in design of electronic computer 
This is Volume I of MIT’s Radiation Labor 
tory Series. (Order from McGraw-Hill 
Co., Inc., 330 W. 42nd St., New York 
< oe 


Major Activities in the Atomic-Energ 
Programs, 260 pp, 75c. 
Presents a resume of the major activities in 
the atomic energy programs of this count! 
during the first six months of 1956. Covet 
activities concerning raw materials, P 
tion, military applications, international af 
fairs, civilian applications, reactor 
ment, biology and medicine and many other 
phases of activity. (Order from Supt. of 
ernment Documents, Government Printing 
fice, Washington 25, D. C. Catalog Y¥ 3 
7:2 P 94/2/956) 
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INTERNATIONAL CONGRESS AND EXHIBITION 
OF INSTRUMENTS AND AUTOMATION 


~ 
BE 


Le 


versity Featuring: 


|. Measuring, telemetering and control instruments for elec- 
re de trical quantities. 


‘cn | 2. Measuring, telemetering and control instruments for process- 
vey in ing quantities. 


. 3. Analytical equipment for production control and research. 





4. Equipment for the automation of processing operations. 





k %, ea 


Companies interested in exhibiting are invited to write to: 


(IN THE UNITED STATES) (IN GERMANY) 


German-American Trade Promotion Office NOWEA Nordwestdeutsche Ausstellungs-Gesellschaft m.b.H. (NOWEA) 
350 Fifth Avenue Ehrenhof 4, Dusseldorf, Germany 
New York 1, N. Y. cable address: NOWEA 
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Today’s Modern Industry 
Demands a Modern Thermometer 


PALMER 


RED-READING MERCURY THERMOMETERS | 


| 





Red-Reading | 
Mercury 





Extruded 
Brass Case 





Chrome 
Finish 





| Fa 
i 






Ranges 
-40 to 950°F 
or 
Equivalent 
in °C 








Write for 
/ Complete 
Information 


Ask for 
Bulletin No. 35 


Consult your 
Classified Directory 


PALMER 


THERMOMETERS, INC. 


Mfrs. of Industrial Laboratory, 
Recording and Dial Thermometers 


Cincinnati 12, 0. 
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* Book Review 








Analog Computer Techniques, by Clarence L. Johnson, McGraw-Hij | 


Book Co., Inc., New York, N. Y., 1956. 


Review by Frank Kreith 
Professor, Mechanical Engineering 


Lehigh University 


The objective of this book is to in- 
troduce the most important features of 
analog computing techniques to en- 
gineers and scientists. The author has 
restricted his presentation to a prag- 
matic treatment of the general-pur- 
pose electronic differential analyzer, or 
analog computer for short, and within 
this limited scope he has successfully 
met his objective. The level of presen- 
tation will allow engineers, physicists, 
and applied mathematicians, as well as 
advanced undergraduate students in 
these fields, to read and understand 
most of the material. 


The author has emphasized the ap- 
plication of the analog computer to the 
solution of practical problems and has 
described the operation of its electron- 
ic components, their limitations, and 
certain details of their construction. 
The presentation is amplified by illus- 
trative examples and practical aspects 
such as the commercial names and 
sources of computers; their accuracy, 
speed, and relative costs are also noted. 


The first chapter contains a brief 
historical sketch of the development of 
analog computing equipment, classifies 
the major types and outlines the prob- 
lems solvable with analog computers. 
The last topic is unfortunately treated 
too superficially to satisfy the curiosity 
of a newcomer to the computing field. 
In the second and third chapters, the 
operations of linear computer compo- 
nets are described, and the selection of 
appropriate time-scale and amplitude- 
scale factors is discussed. The fourth 
chapter deals with the synthesis of 
servomechanism systems, and the next 
four chapters deal with computer tech- 
niques such as division, function gen- 
eration, and representation of non- 
linear phenomena. 


The ninth chapter, which regrettably 
contains no illustrative examples, de- 
scribes some applications of the analog 
computer to the solution of problems 
other than ordinary differential equa- 
tions, such as simultaneous algebraic 
equations and partial differential equa- 
tions. In the tenth chapter some of 
the computer components and their 
limitations are treated in some detail. 
Automatic programming is also de- 
scribed. The eleventh chapter gives 


264 pp. Bound, 6 x 914”, $6.99. | 


some useful hints on how to 
computer results. The twelfth chapter 
describes repetitive analog computers 
and in the last chapter an attempt ij ) 
made to acquaint the reader With the 
digital integrating differentia] analyp 
er. However, this treatment of digital 
computers adds little to the book je 
cause it attempts to cover too m 
ground in too concise a form. e 

The reader interested in analog com 
puters will find the material in ; 
ing and easy to read and will app 
ciate the clarity and completeness gf 
the illustrative drawings. From 
pedagogic point of view, there may 
objections to the use of two gs / 
for drawing computer diagrams, om 
for computers with fixed internal 
sistors, the other for computers 
plug-in resistors. But, since both 
are used in practice, this dupli 
is perhaps unavoidable. Those reat 
ers who are familiar with automatic 
controllers and servomechanism wil 
appreciate the block-diagram notation 
used to describe problems in thes 
fields. On the other hand, since 
material on servomechanism synthesis 
is included, the readers who have mo 
background in servomechanism theory 
and are not familiar with transfer | 
functions, may find it necessary & 
refer to a basic text on this subject 
to follow all of the material, especially 
in Chapter 4. In some illustrative 
problems, and at times also in the tert, 
the choice of certain words may bk | 
objectionable to experts and teacher 
of other fields. For instance, whe 
the reader is asked “to determine the 
heat distribution required to de-ices 
radome,”’ one wonders. whether it 
would not be more correct to al 
for the heating requirements, sint 
heat is energy in transit and is nota 
property whose distribution can ® 
determined. 










eee 


a 


The analog computer is a relatively 
new tool which has many applications 
today. As with any tool, it is impos 
ble to become proficient at its use 
simply reading about it; one mus 
actually work with it in order to fully 
appreciate its potential and realize its 
limitations. However, this book wil 
be useful to anyone who is not familia 
with analog computers but conte 
plates using one to solve a problet 
It will, in the author’s words, “. 
shorten the period of transition fro 
neophyte to accomplished analog-com 
puter operator for the engineer leart 
ing to use this new tool.” 








1S Jowni 





April 





trative 
1e text, 
nay be 
oachers 
when | 
ine the | 
e-ice a | 
her it | 
to ask | 
since | 
; nota 
an be | 


: 
atively * 
ations 
nposs! 





roo) < 
= -4 peak... 





eet 
en ee 


ont é ° 


pressure-sensitive instruments 
on the atomic sub “Seawolf” 


Where pressure-sensitive instruments must have positive protection, 

you can depend on I.E.C. Gage Gards. 

Installed in the line between the pressure instrument and the source of 

pressure, Gage Gards do two things: 

1 Cut off, preventing further pressure increase at the gage or 
manometer whenever the source of pressure exceeds the pre- 
selected cut-off point. 

2 Withstand and hold closed up to 10,000 psig regardless of cut-off 
setting. 

Gage Gards will repeat within 1% of scale and will reopen when 

pressure drops to 2% below the point of cut-off. 

Models are available with cut-offs from 20” water to 9,000 psig 

liquids and gases. Marine models also available. 





Write today for Bulletin 541-G for full details and prices. 


Industrial Engineering Corporation 


525 E. WOODBINE LOUISVILLE, KY. 
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Temperature Measurement 
System 


e Extremely compact and rug- 
ged, this multi-channel tempera- 
ture instrumentation system op- 
erates directly into airborne tele- 
metering and magnetic tape sys- 
tems and gives full scale output 
of 5 volts. Models are available in 
7, 14, and 20 channel capacity. 
Power requirements are 115 volts, 
400 cps. Power consumption of 
the 20 channel model is less than 
20 watts. Arnoux Corp., 11924 
W. Washington Blvd., Los An- 
geles 66, Calif. 


Circle 1P on Readers’ Service Card 


Recording Oscillograph 


e@ Midwestern Instruments, P.O. 
Box 7186, Tulsa, Okla., has an- 
nounced addition of this new 
model oscillograph to its 560 
Series. Designated Model] 561, 
it has incorporated speed se- 
lections from .5 to 80” per second, 
with a magazine capacity of 92’ 
of recording paper and beam- 
type interrupter identification. 
Retains same ruggedness and size 
as previous models, but has a 
wider range of recording speeds. 
Circle 2P on Readers’ Service Card 


Bolted-Bonnet Steel Valves 


e These bolted-bonnet _ steel 
valves — in globe, angle check, 
“Flocontrol” and high pressure- 
drop designs—are available with 
either integral hard-faced or re- 
newable stainless-steel seats, de- 
pending upon type. They feature 
OS and Y bonnet with Flexitallic 
gasketed joints and_ stainless- 
steel swing bolts, nuts, thread 
bushings and packing-gland fol- 
lowers. Manning, Maxwell & 
Moore, Inc., Stratford, Conn. 
Circle 3P on Readers’ Service Card 


Vacuum Regulator 


@ Model VH-20 Vacuum Regula- 
tor is finding wide application in 
aircraft industry and government 
test facilities where accurate 
simulation of high-altitude con- 
ditions is required. It affords ex- 
tremely accurate contro] of vac- 
uum in low-capacity systems; is 
capable of holding vacuum to as 
low as 1” + .05” mercury. Avail- 
able in stock from 14” size. Cono- 
flow Corp., 2100 Arch St., Phila- 
delphia 3, Pa. 

Circle 4P on Readers’ Service Card 





Pressure Calibration Tester 


e Accurate pressure calibrations 
not ordinarily possible with oil 
dead-weight testers or mercury 
manometers can now be accomp- 
lished with this new, pressure- 
calibration tester. Operating as 
an air dead-weight tester, it offers 
advantages of a frictionless pres- 
sure medium, extreme accuracy 
and portability regardless of the 
pressure range. Consolidated 
Electrodynamics Corp., N. Sierra 
Madre Villa, Pasadena, Calif. 

Circle 5P on Readers’ Service Card 


Compensating Level Recorder 


e@ Automatic compensation of 
drum-level measurements over en- 
tire boiler operating range is 
available with this new Bailey 
Compensating Level Recorder. A 
Bourdon helix compensator con- 
tinuously readjusts the pen to 
record true drum level. Operating 
from drum pressure, the com- 
pensator offsets the effect of any 
change in specific weight of the 
water. Bailey Meter Co., Ivan- 
hoe Rd., Cleveland 10, Ohio. 


Circle 6P on Readers’ Service Card 


Synchronous Motor 


e@ Type 114, a new low cost, high 
torque, permanent magnet syn- 
chronous motor, features guaran- 
teed torque of 30 inch ounces at 
l rpm, a wide selection of speeds 
from 60 rpm to % rpd. Applica- 
tions include devices where an 
accurate drive is necessary. It 
has instant start and stop, low in- 
put and permanent lubrication. 
Provided with several output 
shaft sizes. Cramer Controls 
Corp., Centerbrook, Conn. 

Circle 7P on Readers’ Service Card 


Compact 3-Valve Manifold 


e This compact 3-valve manifold 
is for use with all makes of 
pneumatic or electric differential- 
pressure flow transmitters. It fits 
flanges regardless of orifice thick- 
ness and is rated at 1500 psi at 
350°F. Higher ratings are avail- 
able. Straight through design 
permits “rodding out” flange taps. 
Easily checked during  turn- 
arounds. Instrument Manifolds 
Co., 3174 E. 22nd St., Tulsa, 
Okla. 
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Here’s the pi/ot with 
the sense to save dollars 


LESLIE FLOATLESS LEVEL CONTROL Pilots sense changes in 
liquid level that will help you maintain peak output. 
You save maintenance dollars, too— forget trouble- 
some floats and cages (there aren’t any). 
With low resolution sensitivity (.1 of an inch change 
in level creates response), you are assured of smooth, 
throttling action and a closely held level. 
You’ll find Leslie Floatless Level Control Pilots in 
storage tank, boiler level and open and closed vessel 
service: in fact, in any liquid level service where accu- 
racy and dependability are important. 
There are Leslie Pressure Control and Temperature 
Pilots with the sense to save dollars in pressure and 
Leslie Type LA-2 temperature control stations, too. Your Leslie Engin- 
Level Control Pilot eer, listed under “Valves or Regulators” in your classi- 
fied directory, will be glad to help you. 


Send for Bulletin 5303 on Leslie Control Pilots 


REGULATORS AND CONTROLLERS 


LESLIE 215 GRANT AVENUE, LYNDHURST, NEW JERSEY 


? 3573 


CONTROLLED QUALITY MEANS QUALITY CONTROLS 
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Parker Intru-lo 





To connect a Parker Intru- 
lok flareless fitting, you 
don't take it apart. 














then 
Fool- 


Simply push tube in, 
tighten Intru-lok nut. 
proof; easy to use. 


Leakproof, vibration-proof. 


For instrumentation lines of 
%4"" through I" outside 
diameters. Made of brass. 


Ask us for price list and 
catalog listing shapes and 
sizes. 


Pe rker | 










system components 





Order From Your Parker Distributor — or Tube 
and Hose Fittings Division, Section 419-M, The Parker 
i Appliance Co., 17325 Euclid Ave., Cleveland 12, Ohio. 
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For High Radiation Fields 


High & low temperature application; 


Several diameters; 0.025” to 0.31" 


Many sheath & wire materials 
combinations. 





— 
High pressure application; 50,000 psi; 


— 400°F to 2000°F 


*Insulated wire consists of 


ceramic 
metal tubing overall. 





> new products 





Rapid Access in Analog Data Reduction 


e A digital timing gen- 
erator, Model 201, and 
a magnetic-tape search 
unit, Model 202, 
been introduced to pro- 
high- 
speed access to selected 
data in Ampex Record- 
ers and similar 
magnetic-tape 
instrumentation sys- 


Model 201 


have 


vide automatic 


multi- 
channel 


tems. 


the data recording periods. 
during data reduction periods. 
Cambridge 42, Mass. 


bridge Parkway, 


4 


< 


(shown on left) 





=f) 





generates numerically-eoded 
timing signals that are recorded on the magnetic tape throughout 


Model 202 (shown on right) operat 


Hye on 


Eastern, Ine.. 
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Traveling-Wave Tubes 


e Covering the range 
of 2 to 12 kme, a new 
line of eight traveling 
wave tubes offers a spe- 


cially designed, rug- 
ged, lightweight con- 
struction ranging from 


lb total weight 
combined 


5 to 7 
including a 
and 


capsule solenoid 


that permits size and weight reduction and 


requirements. 


Circle 10P on Readers’ 
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e THERMOCOUPLE WIRE & LEADS 


e POWER LEADS 


75 Cam. 





power 


FOR PERMANENT INSTALLATIONS! 


Use Ceramic Insulated’ Wire for... 


e LOW LEVEL INSTRUMENT SIGNALS 
e RESISTANCE ELEMENTS 


e HEATERS 


conductors, surrounded by 


insulation, with 












INSTRUMENT COMPANY, INC. 








Send for free booklet “Instructions & Sug- 
gestions” for use of Swaged MgO insulated 
wire. 











315 N. ABERDEEN STREET 
SALES REPRESENTATIVES THROUGHOUT THE UNITED STATES AND CANAD 
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UHF Attenuator Panels 


@ Two or mor 
12 steps each, comprise 





cally-coded 
throughog | 
U) operates 


- 73 Com 











uation can be controlled in increments as small as 0.1 db, with 
total attenuation up to 120 db. Frequency range for most of 
these attenuators is from de to 4000 mc. Model AT-106 broadband 
microwave attenuators are employed when measuring the in- 
sertion loss of cables, filters and other networks. Empire Devices 


Products Corp., 38 Bell Blvd., Bayside 61, N. Y. 
Circle 11P on Readers’ Service Card 


UHF Converter 


@ This new UHF Converter has a noise figure of from 5.5 to 8.5 db 
in the 400 to 900 mcs region, and has a minimum overall gain of 50 





db. It has been designed to present optimum performance for 
the most critical laboratory and field work in telemetry, com- 
munications, radar, and monitoring systems. Applied Research, 


Inc., 163-07 Depot Rd., Flushing, L. I., N. Y. 
Circle 12P on Readers’ Service Card 


Chromatographic Refractometer 


@ Manufacturer announces that re- 
search time is cut up to 75 percent 
with this new Chromatographic Re- 
fractometer. In many cases, it is no 
longer necessary for personnel to per- 
form all the time-consuming work as- 
sociated with chromatographic anal- 
vsis. The final product is an accurate, 
permanent recording of the results 

a record to examine immediately or 
file for future use. Phoenix Precision 
Instrument Co., 3803 N. Sth St, 
Philadelphia 40, Pa. 

Circle 13P on Readers’ Service Card 





Transducer System 

@ Rate of pressure 
changes can now be 
measured directly with 
a new SLM Transducer 
System, Model PI-114. 
Utilizing the “electro- 
static” principle, this 
rugged and reliable in- 
strument permits pre- 
cision rate or dynamic 
pressure measurements 
under the most severe 
conditions. Through the 
use of an adaptor and resistor element. the electrical current 
generated in the quartz-crystal transducer is measured by an 
tlectrostatic”-ty pe amplifier and displayed on a standard oscillo- 
ope or recorder. Kistler Instrument Corp., 15 Webster St., 
North Tonawanda, N. Y. 

Circle 14P on Readers’ Service Card 
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e variable-step attenuator assemblies, of up to 6 or 


Model AT-106 attenuator panel. Atten- 
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4EIGORTONM 
ALUMINUM CASES 


FOR INDUSTRIAL AND MILITARY USE 
PRECISION-MADE TO SPECIFICATION 





MILITARY CASES 


(per Joint Military Specifications) for Air Force, Navy, 
Army and other military branches’ applications. Halliburton 
Series 120H. 

Water-air tight, shockproof. Available in all sizes. Reusable 
storage, shipping and carrying cases for Aerial Cameras, Aero- 
logical Equipment, Electronic Controls, Radio Devices, Navi- 
gation Instruments, etc. Requires no special packaging or 
crating. 


INDUSTRIAL 

and 
MILITARY 
CARRYING CASES 






Weather tight—lightweight. 
Available in various sizes, 
complete or without interior 
details to your specifica- 
tions. Series 100X. 
Applicable for enclosure 
of Electronic Controls, 
Radio Devices, Cameras and 
Equipment, Aerological 
Equipment, Navigation 
Instruments, Medical 
Apparatus, etc. 










For further 
information write to 


HALLIBURTON, INC, Dept. #2-3F, 
4724 South Boyle Avenue, Los Angeles 58, California 
Telephone: LUdlow 8-3181 
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REFERENCE 
JUNCTION 


RJ SERIES THERMOCOUPLE REFERENCE JUNCTIONS op- 
erate from 115 volt line to provide thermostatically controlled 
temperature reference for multi-channel thermocouple systems. 
Reference Junction permits use of copper lead wire without incon- 
venience of ice-bath maintenance, and eliminates necessity for 
cold-junction compensation. 


Features... 


Temperature stability within %°F, and uniformity within 0.1°F. 

Control temperature adjustable. 

Multi-wire junctions available for thermocouple choice in each 

channel. 

Variety of thermocouple types, number of channels and input- 
tput c tions offered in standard models. 

















of 
DEW POINT 
READING 
with 


lbn07 PEWPOINTER 


Any shop man can quickly...accurately...read dew points 
with the Dewpointer. It is the only instrument that lets you 
see the fog in a sealed chamber under controlled conditions. 
Compare this fast, positive method with attempts made to tell 
exactly when fog forms on a mirrored surface. Completely self- 
contained, requires no external coolant or auxiliary apparatus 
..-operates on enclosed battery or AC. Available in three 
ranges for dew points between —20° F. and room tempera- 
ture, from —80° to 0° F. and —80° F. to room temperature, 

Send for Dewpointer bulletin. Tear out this ad and send 
on your letterhead to: Illinois Testing Laboratories, Inc., 
Room 542, 420 N. LaSalle St., Chicago 10, Ill. 


nor 
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PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 
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> new products 


Oscillograph for Multi-Channel Recording Systems 


e@ The Model M-133 pen motor is a 
compact, light-weight unit for multi- 
channel recording systems. A _built- 
in micrometer set screw makes pos- 
sible accurate pen alignment to a 
common time axis, and a set screw is 
provided for pen zero adjustment. The 
pen motor is direct inking, with a 
disposable ink-cartridge which is 
hermetically sealed to prevent evapo- 
ration and maintain correct ink vis-- 





cosity. Massa Laboratories, Inc., 5 Phe 
Fottler Rd., Hingham, Mass. 
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Forged-Brass Needle Valves 


e A new series of small, forged- 
brass needle valves, both angle 
and straight pattern, employing 
an O-ring stem seal, has been in- 
troduced. The series is ideal for 
instrument air lines, test panels, 
pilot-plant installations and 
graphic panel-boards. O-ring stem 
seal does away with packing 
leaks and adjustments and can 
be helium leak tested for non- 
critical vacuum service. Hoke, 
Inc., 239 S. Dean St., Englewood, 





N. J. 
Circle 16P on Readers’ Service Card 
irc 
Precision Modulators and Demodulators 
@ Two matched-circuit 
packages for analog ' 


studies and general in- 
strumentation have 
been announced. They 
are Demodulator Type 
707A, and Modulator 
Type 703A. Both units 
operate directly from 
the 400 cps line and 
are miniaturized so that 
six will fit interchangeably in the 709A rack pane] (illustrated). 
Common features of the two are one megohm input impedane 
low output impedance, carrier phase set directly by front-pane 
control, low noise and drift, and transfer gain of unity. Inde 
trial Control Co., Wyandanch, L. L, N. Y. | 
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Solenoid Pilots 





e Continuous internal cooling of 
the solenoid coil and self-clean- 
ing effect of the actuating 
plunger prevents overheating and 
assures multi-million cycle, 
trouble-free service-life of Speed 
King Solenoid Pilots, according 
to an announcement by manu- 
facturer. The operating medium, 
carrying entrained lubricant, 
passes through the center of the 
solenoid, between the plunger 
tube and the plunger. This provides internal cooling and oF 
tinuous lubrication. Valvair Corp., 454 Morgan Ave., Akron 
Ohio. 
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@ An easily-accessible internal 
design, combined with simplified 
circuitry providing fast-rise time 
pulses at high repetition rates, 
makes Model 2125B Pulse Gen- 
erator a reliable and economical 
instrument for use in a wide 
range of laboratory and test ap- 
plications. Controls provide ex- 
cellent resolution, utilizing mul- 
tiple-decade ranges for pulse 
spacing, delay and width. Electro- 
Pulse, Inc., 11861 Teale St., 
Culver City, Calif. 
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Photo-Electric Detector 


e A newly-developed sub-miniature photo-electric detector is the 
size of a sewing thimble. The unit is self-generating, permitting 





simplification of circuitry. Both rugged and highly-sensitive, the 
detector furnishes output proportional to input light intensity 
and loading. Autron Engineering, Inc., 1254 W. Sixth St., Los 
Angeles 17, Calif. 
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Microwave Stability Tester 


e Changes in the frequency of 
microwave oscillators can be 
measured to a new high degree 
of precision with Model 5004 
Microwave Stability Tester. At 
S-band, the change that can be 
made is less than 2 cps. It 
measures the drift and rate of 
drift of oscillators and has many 
applications where the determina- 
tion of stability is important. 
Laboratory for Electronics, Inc., 75 Pitts St., Boston 14, Mass. 
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Broadband AC Amplifier 


e By performing very slight modifications to Model 111A Broad- 
band d-c Amplifier, the 0 gain position becomes an open-loop 





position. (Normally the model has 10 gain positions: 0, 20, 30, 
50, . . . 700, 1000.) After the modification, the user may then 
employ his own feedback networks to provide up to 100% 
resistive or capacitive feedback around the amplifier. Kintel 
(Kay Lab), 5725 Kearny Villa Rd., San Diego 12, Calif. 
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Headquarters for LATHES for instrument and 


SWISSOM ATIC | electronic industry miniature and 


sub-miniature production... 





DERBYSHIRE 





...and for thousands of other 
electronic industry tool material requirments is 


EXBROOK 5-6772 R. P. GALLIEN & Seo Ae Free Catalog 


—— 220 West 5th Street, Los Angeles 13, California MUtual 1347 
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Fast! Accurate! Economical! |p new products ‘ 
GOW- mAC .| Accelerator Current Integrator 
GAS CHROMATOGRAPHY sy crn sry cea Mah 
CELLS a — 


Thermal Conductivity Cell 








& 

\ { For 225°C operation. Three models in brass 
" or stainless steel to meet specialized applica- 
\\ tions. Small internal volume, fast response, 
ik convenient mounting, electrical connection 


outside of bath. 


Temperature Regulated Cell 









ig 
f For operation at 7 
i room temperature 
I i or 200°C. A com- 
| Hi plete T/C unit 
i with brass or stain- ; The 
: less steel gas flow, employs a true current sampling technique that eliminates hig | 
preheater, close impedance input circuits and resulting leakage-insulation pmb 
temperature regu- lems. Contains its own power supply and is rack-mounted, Bi 


lation, rapid elec- 





Dorado Electronics Co., 1401 Middle Harbor Rd., Oakland, Gj | 





trical and gas Con- S| Circle 23P on Readers’ Service Card 
nections. 
Power Supply: and 
Con:rol Unit Accelerometer 
—— minute nag a @ Model 2216 Accelerometer 
From T/C cells Write Deve SJ i mounts completely within a 3%” 
z 13, hole. Accurate vibration meas- 





| $55.00 catalogs or recommendations. 


1 
DY ac- 


| urements to 10,000 cps can now 
be made by mounting the 8 will 
GOV)" SMA INSTRUMENT CO. celerometer right in the middle of ; cell 
KINGS ROAD, MADISON, N the device being tested, in ad- par 


, ' dition to the usual surface mount- 

’ ing. It provides 5 millivolt per ~~ 

Circle 96A on Readers’ Service Card G sensitivity with a natural fre- ai 

quency of 50,000 cps. Endevco 
Corp., 161 East California St., 


Cheek and calibrate any type nn. allt 
of thermocouple-actuated | Circle 24P on Readers’ Service Card 
temperature instrument Rtestse-Sedlinnios! System 
with one portable Pyrotest e Norwood Controls, 934 Washington St.. 


Norwood, Mass., announced introduction of 
its new ElectroSyn System to the natural 























gas, petroleum, chemical processing and 
atomic power industries. It is a non 







Read temperatures electrical signal generator for the meas 


or millivolts directly 
... without graphs, 
charts or con- 
version tables 


urement, indication, transmission and co~- 
trol of a variety of process variables. High 
reliability combined with low maintenance 
and extreme flexibility are cited as signifi 
eeecesseeeecees eeeeeesseeeeeee cant features that distinguish it from 
comparable existing systems. This system 








The only portable ; 

potentiometer | can be installed and then enlarged upon 
pyrometer with | to meet facility expansion. 

interchangeable Circle 25P on Readers’ Service Card 
direct reading 

scales Swept Frequency Generator 





e Highly accurate and rapid 
production testing of a variety 





Pyrotest is 9 instruments in one, with 6 standard 
| scales for thermocouples; 3 standard scales for milli- 
volt readings. Special scales for any desired reading 
or use. Scales interchangeable in 30 seconds. Com- 
pact, rugged, easy to carry—12 Ibs.; 12” x 9” x 842". 
Accurate to 1/6 of 1%. Self-contained power supply. 
Write for new bulletin 9B. 


of electronic components, such as 
filters, audio amplifiers and loud 
speakers, is made easy with this 
new swept frequency generator. 
Designated Model 200K, it pro- 
vides instantaneous and contin- 





uous amplitude-vs-frequency dis- 








TECHNIQUE plays of high accuracy when used 
ASSOCIATES in conjunction with a large-screen — 
211 E. SOUTH STREET oscilloscope. Federal Telephone and Radio Co., 100 King 
INDIANAPOLIS 25, IND. Rd., Clifton, N. J. 
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Variable-Permeance Force Transducer 
e A dual-purpose, lock-down switch oA 
has been added to the line of il- 
luminated push-button switches being 
marketed by Micro Switch, a Division 
of Minneapolis-Honeywell Regulator 
Co.. Freeport, Ill. The new lighted 
switch functions as a_ conventional 
push-button type when pushed straight 
down. The switch, designated 52PB7- 
T2, can take the place of an alternate- 
action push-button and also provide 
optional momentary action. When 
pushed and turned approximately 20 
degrees clockwise, it is maintained in 
the operated position. When turned 


new line of Var- 
iable-Permeance Force 
or Load Transducers 
offers reduced sensitiv- 
ity to temperature 
changes. The electrical 
sensing elements are 
variable-permeance rec- 
tilinear transducers that 
are less affected by 





temperature changes 
than linear variable dif- 
ferential - transformers 
or strain gages. Repeatability is nearly 100 percent and resolu- 
. ; es tion is limited only by external circuitry. Crescent Engineering 
counter clockwise from this pose & Research Co., 5440 N. Peck Rd., El Monte, Calif. 

it pops to unoperated position. Circle 29P on Readers’ Service Card 
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Digital Servo Indicator 












Thermal Conductivity Cell e This new direct-reading Digit- 
nates high | e The effective operating al Servo Indicator, Model 143, 
Hon prob | range of chromatographic that supplies highly readable 
unted, | analyses can now be appre- digital counter-type indication 
and, Cali, | ciably extended through the has been announced. It is used 
use of this high-temperature in measuring any linear variable 
thermal conductivity cell de- where values change throughout 
veloped by Barnes Engineer- a wide range, and where precise, 
ing Co., Stamford, Conn. fast evaluation and high resolu- 
Designated Mode] 75, this tion are necessary. Particularly 
cell will operate over a applicable to measurement of 
range of 30°C to 325°C, and forces in conjunction with resis- 
will accommodate liquids with boiling points up to 425°C. The tance-bridge transducers and 
cell may be incorporated into any existing chromatographic ap- measurement of flows with an impeller type pick-up. Gilmore In- 
paratus. dustries, 5713 Euclid Ave., Cleveland 3, Ohio. 
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TANKOMETER MEW THERMISTOR TEMPERATURE 


CONTROL UNIT by YSI 





FOR MEASURING ‘TANK 
CONTENTS ANY DISTANCE AWAY 








TANK MAY BE BURIED, 
L] ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 














Control unit above $39.50 
Probes $15.00-$20.00 











ALSO... 


HYDROSTATIC GAUGES 
EASILY & QUICKLY SET TO DESIRED CONTROL USES THESE RUGGED, FAST-ACTING THERMIS- 


FO < pA A. -- 

R ALL PURPOSES POINT BY *‘COARSE’’ & *'FINE’’ KNOBS TOR PROBES for baths, platens, ovens, incu- 

PRESSURE e VACUUM e DRAFT DEAD ZONE +0.1°F bators & virtually any liquid, solid or gas. 
DEPTH & ABSOLUTE PRESSURE | © RANGES FROM —100 TO + 500°F Other small-size probes available 


ELECTRONIC PRECISION — EASY TO INSTALL, OPERATE & MAINTAIN —LOW PRICE 



































| @ SMALL SELF-CONTAINED UNIT INCLUDES F _ r———fie 
DIFFERENTIAL PRESSURE POWER SUPPLY; MULTIPLE UNITS EASILY : “ = a 
| MERCURIAL BAROMETERS COMBINED IN STANDARD CONDUIT BOXES 
—_ fo— —— — 
SEND FOR BULLETINS | WRITE FOR COMPLETE INFORMATION 

| - 

JEHLING INSTRUMENT CO. \ | YELLOW SPRINGS INSTRUMENT COMPANY. INC. 
; *©3 GETTY AVE., PATERSON, N. J. oe + POST OFFICE BOX 106-N 

YELLOW SPRINGS. OHIO 
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Automation and Small Business 


e@ In a recent interview, Henry Blackstone 
defined and discussed automation and its 
relation to sinall business. Mr. Blackstone 
is vice-chairman of the Small Business 
Administration and president of Servo 
Corp. of America. Reprints of this inter- 
view are available. Servo Corp. of America, 
20-20 Jericho Turnpike, New Hyde Park, 
= we 
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Conversion Factors 


e A handy wall chart of conversion factors 
is available. Included on the chart are 
common conversions such as inches to 
centimeters, watts to hp, cu ft to liters, as 
well as many other conversions such as 
microns to meters and quintal to lbs, that 
are difficult to locate in reference manuals. 
Precision Equipment Co., 3714 N. Mil- 
waukee Ave., Chicago 4, III. 
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Valves 


@ General Catalog 1500-C gives body con- 
struction, specifications, principles of op- 
eration, features, performance data, tables, 
applications, dimensions and a raft of 
other information on a line of valves. 
Catalog is well illustrated. The Annin Co., 
6570 Telegraph Rd., Los Angeles 22, Calif. 
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Collet Size Chart 


e A new chart shows sizes of stock collets 
for watch and instrument lathes, micromill- 
ing machines, drilling attachments and 
similar tools used in electronic manufactur- 
ing. R. P. Gaillien & on, 220 West Fifth 
St., Los Angeles 13, Calif. 
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Continuous Consistency Recorder 


e@ Complete information and literature is 
available on a new instrument for the con- 
tinuous measurement of the consistency of 
fibrous or pulpy slurries. Designed for 
use in the food industry, the “Plastometer” 
is unique in that it permits automatic con- 
sistency control of products as heavy as 
ketchup or applesauce. Fischer & Porter 
Co., Hatboro, Pa. 
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Pinhole Detector 


e Bulletin GEA-6520, four pages, provides 

the latest information on capabilities and 

operation of redesigned GE pinhole de- 

tector for automatically inspecting fast- 

moving opaque strip for small holes. Gen- 

eral Electric Co., Schenectady 5, N. Y. 
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Have You Seen Nixie? 


e “Nixie” is a small all-electronic device 
that converts electronic or electro-mechan- 
ical information directly to readable char- 
acters. It contains all the numerical 
digits, any one of which can be selected 
and displayed in a common viewing area. 
Nixie uses a minimum of power, circuitry, 
and components, and is inexpensive to in- 
stall and maintain. It provides an all- 
electronic method of performing the read- 
out function. Nixie Data Sheet, Burroughs 
Corp., Research Center, Paoli, Pa. 
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Drum-Type Multiple Indicator 


e@ Bulletin P1245A covers a drum-type 
precision indicator for quick readings of 
variables at remote points. This indicator 
uses company’s standard Dynamaster elec- 
tronic instrument components. It _ is 
equipped with numbered push-button 
switches on the front and can scan up to 
48 remote points quickly. The Bristol Co., 
Waterbury 20, Conn. 
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Oscillogram Reader 


e@ Technical Bulletin CR-187 outlines the 
Oscillogram Reader, an electro-mechanical, 
semi-automatic instrument built to reduce 
analog data recorded on oscillogram paper 
or film and to record this data in digital 
form with high accuracy. Bulletin gives 
description, operation, measuring system, il- 
lustrations, accessory equipment and other 
data. Coleman Engineering Co., Inc., 6040 
W. Jefferson Blvd., Los Angeles 16, Calif. 
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Hydraulic Pilot Valve 


e@ Catalog sheet describes firm’s 811 and 
B11R (reverse-acting) spring-loaded, dia- 
phragm-actuated, hydraulic pilot wave. 
Sheet contains photographs, cutaway dia- 
grams, valve features, recommended ap- 
plications, and specification instructions. 
Atlas Valve Co., 280 South St., Newark 5, 
ae & 
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Wide-Angle Lens 


e A compact 3.45 mm wide-tngle lens that 
is available in the instrumentation field 
has been announced. Known as the Traid 
720, this lens covers a 165° area both hor- 
izontally and vertically and is available in 
either a Gun Camera (GSAP) or a “C” 
mount. Literature is available from Traid 
Corp., 17136 Ventura Blvd., Encino, Calif. 
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Temperature Control Systems 


@ Volume users of control equipment jp 
creasingly are turning to complete ten. 
perature centrol systems, integrated gy 
housed in cabinets that save space gy 
provide more convenient supervision, Wey 
Instrument Corp., 4363 W. Montrose, (i. 
cago 41, has been producing such fulh. 
wired and equipped units on a custon 
basis. Now, according to Bulletin CS 
several forms of complete systems gp | 
available on a stock basis as well as th 
tailored-to-fit variety. 
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Liquid-Gas Separation 


e Bulletin S-1052, “Liquid-Gas Sepan 
tion,” replacing previous literature on th | 
Selas Liqui-Jector, is available. The Ses 
Liqui-Jector is a liquid-gas separation & 
vice for removal of entrained liquids ai 
solids from air, gas and steam systems 
Selas Corp. of America, Dresher, Pa. 
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Precision Potentiometer 


e A catalog page with complete technial ; 
data and illustrations describes a special 
line of RL-270A Precision Potentiometen 
Outstanding features of this design are & 
treme compactness and high temperatur 
compatibility. These potentiometers ofe 
unlimited phasing. The Gamewell G, 
Precision Potentiometer Division, New 
Upper Falls 64, Mass. 
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Alignment Instrument 


© The Vari-Sweep, a complete, new, aligt 
ment instrument — sweeping os¢i 
calibrated variable-frequency marker al 
fixed crystal controlled markers — designe 
for the 10 to 145 me range, is outlined it | 
literature. The instrument is continuo)” 
variable in six over-lapping bands accunit | 
ly calibrated on a direct-reading dial. Lite | 
ature gives detailed specifications aut 
prices. Kay Electric Co., 14 Maple Are, 
Pine Brook, N. J. 
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pH Electrodes and Mountings 


e Complete information about firm's it | 
dustrial process pH electrodes and thet 
housings can be obtained in Data Shet 
N-S5(2). Presents engineering . 
and ordering information for dip-type it | 
mersion heads, continuous-flow 

and the new stainless-steel mounting? 
pipeline pH measurements. Leeds & Na 
rup Co., 4907 Stenton Ave., Phi : 


44, Pa. 
. ‘ 4 
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> Card Magnet assemblies ac- 
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7. erence traces each P ¢ 
is Sepan. 
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Card 
Series 700C oscillographs 
provide | to 60 channels 
» technical 
a special 
atiometers, 
gn ate tt 
mperature 
ters offer The 700C oscillograph 
well Co, will fill your minimum 
» Newt recording needs, yet will readily 
nai expand to cover your broadest 
requirements. For instance : 
@ You can start with a minimum-budget recording 
ew, align oscillograph and equip it for one-channel recording 
vecille if you like. But this same instrument can easily be 
aie expanded to a 60-channel instrument as it takes on its full 
: complement of five magnet assemblies holding twelve 
= galvanometers each. 
all @ It’s easy to insert more galvanometers as needed. 
| Each Heiland magnet assembly is completely pre-wired with 
accuralt galvanometer and heater connections. When several more traces 
jal. Liter Ponel for 28 volt DC are needed, another magnet assembly can be installed without 


special tools in less than 15 minutes. Neither model requires 
‘ dummy galvanometers; there is no need for a full complement 
Panel for 115 volt of galvanometers. 


50-to-400 cycle AC 
power input @ The 708C, using 8-inch paper, will record one phenomenon 






ard 
or 36. The 712C, using 12-inch paper, records from 1 to 60 
phenomena. Both models will also operate on any width paper 
at down to 2”. Paper speeds are from .03 to 144 inches per second. 
it 
se @ Use the same instrument on DC or AC... just specify 
; Shet the proper power supply panel. 
feature @ Use either instrument on the work bench, in a relay rack, 
ype i or in airborne or mobile installations. 
—_ For complete details, write for Bulletin No. 700-EH 
ings 
: North 


Honeywell 5200 E. EVANS AVE., DENVER 22, COLORADO 
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MODEL 210 SERIES 


Measurements’ Model 210 Series of Standard 
FM Signal Generators is designed for FM re- 
ceiver measurements in the standard FM band; 
for measurements on railroad and automobile 
FM radio systems, research on FM, multiplexing 
and telemetering equipment. Models are avail- 
able for use within the limits of 30 to 200 Mc 
each with a tuning range of approx. 1.2; for 
example, Model 210-A, 86 to 108 Mc. 


FEATURES: 
Wide deviation with low distortion. 
Low spurious residual FM. 
Models coverings 30 to 200 Mc. 


Accurate output voltage calibration — 
low VSWR. 


Vernier electronic tuning. 


SPECIFICATIONS: 

FREQUENCY RANGE: Five different models, each 
with tuning ratio of approx. 1.2, cover range 
from 30 to 200 Mc. 

TUNING: Vernier frequency dial, and electronic 
tuning for frequency deviation. 

OUTPUT VOLTAGE: 0.1 to 100,000 pv. 

OUTPUT SYSTEM: Mutual-inductance attenuator 


Opercites at fundamental carrier frequencies. | 


with 50-ohm source impedance with a low | 


vswre. 
MODULATION: Selectable 400 and 1000 cycle 


internal audio oscillator. Other modulation | 


frequencies available. 

MODULATION FIDELITY: Frequency deviation 
response within + 0.5 db from d.c. to 
15,000 cycles, within 3 db to 70 Kc. 

RESIDUAL FM: Spurious residual FM 60 db | 
below 75 Kc. deviation. 

POWER SUPPLY: 117 v., 50-60 cycles, 45 watts. 


(complete data on request) 





MEASUREMENTS CORPORATION 
BOONTON © NEW JERSEY 
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Nuclear Scorecard 


e A “nuclear scorecard” for laymen, with 
thumbnail profiles of various reactor types 
and how they compare or differ, has been 


prepared. The eight-page booklet was 
published in an effort to dispel the fog 
surrounding reactor terminology. Indus- 


trial Division, Minneapolis-Honeywell Reg- 
ulator Co., Wayne and Windrim Aves., 
Philadelphia 44, Pa. 
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Waterproof Solenoid Coil 


e Available technical details concerning 
the recently announced “Kast Coil,” a 
waterproof coil carrying an unconditional 
guarantee, have been released as Folder 
210-3. It gives illustrations, specifications, 
and description. Industrial Sales Division, 
Hays Mfg. Co., West 12th St., Erie, Pa. 
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Electronic Components 


@ A new line of electronic components are 


featured in 48-page Catalog 571. Trans- | 


formers (audio, power, pulse), filters and 
discriminators, toroids, magnetic amplifiers 
and ultrasonic components are all pictured 


and described in detail. Graphs show the | 


performance of many units. Freed Trans- 
former Co., Inc., 1759P Weirfield St., 
Brooklyn 27, N. Y. 
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Venturi Tube Designs 


@ Two available designs of firm’s Venturi 
tube are described in Bulletin 400. The 
Venturi tube is a differential-pressure pro- 
ducer, designed for installation in standard 


pipe lines, and used for metering water, | 


sewage, sludge, air and other fluids. Cross- | 


section illustrations for both types of the 


tube are offered in the bulletin. Burgess- | 


Manning Co., Penn Instruments Div., 4110 
Haverford Ave., Philadelphia 4, Pa. 
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Power Supplies 


e Bulletin CS57 gives complete informa- 
tion on firm’s tubeless, magnetic-amplifier, 
regulated power supplies. Seven models 
are illustrated. Specifications are given. 
Perkin Engineering Corp., 345 Kansas St., 
El Segundo, Calif. 
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Guidance and Control Instruments 


e Photos, descriptions, general specifica- 
tions and test data on 21 standard-precision 
guidance and contro] instruments are in- 
cluded in 24-page catalog. Free gyros and 
rate gyros, linear and angular accelero- 
meters, and rectilinear and rotary potentio- 
meters are among the instruments covered. 
Humphrey, Inc., 2805 Canon St., San 
Diego 6, Calif. 
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load cells 


based on the 
Statham 
unbonded strain 
gage transducer 


Me) ame h'get: beet Cem acree) ast bers 
forces during stress-stra 
determinations, breaki 
strength tests, ordinary 
measurements and f 
indication or automat 
control 


aga, Tile), Baete) ia). 4-2-1110). 
+10 to 1,000 Ib 


COMPRESSION 
0-10 to 0-1,000 Ib 


ama, E-i1e)) | 
0-10 to 0-1,000 Ibs 


Please request 
Series L bulletins. 


Lif 
CHUMM 


LABORATORIES 
12401 W. Olympic Bivd., Los Angeles 64, Calif. 
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Steam Pressure Valve 


A New Plotter 


for Precision Layout... 
Gage Charts... 
Aircraft Lofting 


e The Standard Type 44 Pilot-Operated 
Pressure reducing and regulating Valve is 
described in Bulletin 981. The Type R44 is 
a piston-operated, single-seat valve for ac- 
curate of under 
varying and 


pressure control steam 
load 


mended for all applications connected with 


conditions is recom- 





This 18 the ( e186) the £ ene ration or distribution of steam. 
ew plottin instr ument now aed \ > as h Co., | A ). Box 551, Deca tur, 


being used for all types of pre- 
cision layouts. It plots within 
001" over a 4714" x 4716" 
working table. 
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Investment Methods 


e An eight-page brochure published by 
Nucleonics, 


Chemistry and 


of determining the amount of monthly | 


|savings necessary for an_ individual to| 
, ' 
| attain self-support after retirement, or | 


funds for college education. Also described | 
is a periodic program for regular monthly 
or quarterly investment. NCE Shares Dis- 
tributor, 10 E. 49th St., New York 17. 


Circle 24L on Readers’ Service Card 


Photoconductors 


e Infrared-sensitive load sulfide photocon- 
ductors for detection and guidance systems 
are described in new bulletin. Technical 
specifications and ordering information is 
given for four general cell types having a 
wide range of performance characteristics. 
Charts for cell response as a function of 
both wavelength and source temperature | 


Electronics Corp. of America, 





Rack and pinion construction 
for counter dials assures accu- 
rate measurements. 7 diameter 
microscope with pricker point 
permits observation and plot- 
ting in a single operation. 


are shown. 
One Memorial Dr., Cambridge 42, Mass. 
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Radiation Protection Services 


e@ Services for health and safety precau 
tions against the hazards of radioactivity 
are detailed in Bulletin 407. These services 
include accountability (for SS Nuclear Ma- 








terials Management); criticality precau- 
tions (for fuel element fabrication) ; and 
complete health physics services. Nuclear 


Science and Engineering Corp., a subsidiary 
of Norden-Ketay Corp., P. O. Box 10901, 
Pittsburgh 36, Pa. 

Circle 26L on Readers’ Service Card 


Radii from 12” to 40” can be 
plotted with beam compass. 
Working table is vertically 
laminated plywood. Mount is 


vibration-free tripod construc- 
tion. 





Resistance Measuring Bridges 


e Seven bridges covering d-c resistance 


measurements from 1 micro-ohm to 1 mil- 





Imported and guaranteed by 
Aero Service Corporation, 
world’s leading aerial mapping 
company, the Haag Streit Co- 
ordinatograph is at work in 
many industries today. Write 
now for folder, ‘Precise Plot- 
ting with the Coordinato- 
graph.” 


lion megohms with tolerances as close as 
| +0.02% are described in Bulletin L-19B, 
|available from the Shallcross Mfg. Co.., | 
Collingdale, Pa. 
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Liquid-Oxygen Float Switches 


e Bulletin 1066 covers liquid-oxygen float 


switches that indicate or control liquid 
AERO SERVICE oxygen level. Switches open or close on 


electrical circuit as liquid reaches prede 
termined levels. 
Wallingford, Conn. 


CORPORATION 


210 E. Courtland Street + Philadelphia 20, Pa; 
Circle 105A on Readers’ Service Card 
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Revere Corp. of America, 
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Electronic | 
Shares, Inc., contains a simplified method | 





Primary parts of the Librascope 
Ball and Disc Integrator are a rotat- 
ing input disc (X), two counter- 
rotating steel balis enclosed in a 
carriage (Y), and an output cylinder 
(Z). The cylinder speed is proportion- 
al to the product of the disc speed 
and the ball carriage position. The 
disc speed and ball carriage position 
can be continuously variable. 































LIBRASCOPE 


BALL and DISC 
IN'TEGRATOR 


A precise, instrument-size 
mechanical integrating element or 
variable speed drive 


Useful as a mathematical tool for 
speed multiplying, speed ratio com- 
puting and flow rate totalizing. Also 
fire control and automatic feedback 
applications. 






















Size 1%” X2%4" x3%” 
Weight — 17 oz. 
Starting torque, no load . . 2 in. oz. 
Output torque 2 in. oz. max. 
Carriage travel + %¥%” from zero 
Output ratio 2.4:1 





As high as 0.01% at 
stated output torque 


Precision 








Write for Catalog 










IBRASCOPE 


PMENT CORPORATION 







AsuBS ARY OF GENERAL PRECISION EQ 








808 WESTERN AVENUE GLENDALE, CALIFORNM 
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DRIFT FREE 


DC UV 
AMPLIFIER 








The KIN TEL MODEL 111 amplifier pro- 
vides the lowest drift of any commercially 
available broadband d-c amplifier. The 
unique circuit incorporates KINTEL’s | 
proven chopper amplifier system to pro- 
vide unsurpassed dynamic performance 
—unaffected by load or gain changes. 
Available in a single-unit cabinet or a six- 
amplifier rack-mountable module only 19 | 
inches wide, the Model 111 is ideal for | 
data reduction facilities, or as a strain 

gage amplifier, recorder driven amplifier, 

or general purpose laboratory amplifier. 


Sree ricaTtiIown sS 


* + 2 uv equivalent input drift 

* Integral power supply 

+ + 35V, + 40 ma output 

* 100,000 2 input impedance 

* 0 to 1000 gain in ten steps 

* + 1% gain accuracy 

* 5 uv peak equivalent input noise 
* Price (Single) Amplifier $550.00 


Representatives in All Major Cities 


[ KAY LAB ]} 


5725 KEARNY VILLA ROAD | 
SAN DIEGO 11, CALIFORNIA | 
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> New Literature 





Electric Reset Impulse Counters 


e A feature of new Sodeco Bulletin de- 
scribing electric reset impulse counters is 
a discussion of the shape of impulses rec- 
ommended to activate the counters. Also 
included are illustrations, drawings and 
descriptions of 4, 5 and 6 digit electric, 
zero-reset counters, including descriptions 
of the various auxiliary contact options 
available. Landis & Gyr, Inc., 45 West 45th 
St., New York 36. 
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Heavy-Walled Tubing and Rod 


e@ Heavy-walled tubing and rod of Teflon 
is covered in a two-page bulletin. “Teflon” 
is duPont’s trade name for tetrafluorethy]l- 
ene resin. Bulletin cites this plastic’s varied 
mechanical properties to show its applica- 
tion as machined parts, gaskets, pump and 
valve parts. Teflon machined parts can be 
used for continuous service at temperature 
from —265° to plus 500°F. Halocarbon 
Div., Haveg Industries, Inc., 900 Green- 
bank Rd., Wilmington 8, Del. 
Circle 30L on Readers’ Service Card 


Career Opportunities 


e Scientific and engineering career oppor- 
tunities in the optical industry are de- 
scribed in a new manual. Titled “Oppor- 
tunities Unlimited,” the profusely-illustrated 
booklet cites the role played by optical re- 
search and development programs. Bausch 
& Lomb Optical Co., Rochester, N. Y. 
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Rectifier Replacement Guide 


e A 52-page replacement guide, with de- 
tailed information on selenium rectifier re- 
placement for servicing hundreds of dif- 
ferent TV and radio receiver chassis and a 
variety of other electronic products, has 
been compiled by the Components Division 
of Federal Telephone and Radio Co., 100 
Kingsland Rd., Clifton, N. J. 
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Panel Wiring Techniques 


e An informative bulletin outlines raceway 
techinques for wiring of electrical and elec- 
tronic equipment. Methods of simplifying 
wiring operations from the drafting room 
to the assembly floor by use of raceways 
and pre-cut wires are outlined. Bulletin 
S-301, Stahlin Brothers, Inc., 405 Maple 
St., Belding, Mich. 


Circle 33L on Readers’ Service Card 


Pneumatic Computing Relay 


e Brochure describes features, application, 
and operating characteristics of a comput- 
ing relay for pneumatic control systems. 
Explains proportional, reset, and rate con- 
trol actions, and provides equations of com- 
puting actions. Bailey Meter Co., 1050 
Ivanhoe Rd., Cleveland 10, Ohio. 
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details. 











© completely 
self-draining 


e withstands 
severe 
conditions 


© foolproof 
operation 





¥%4" size shown 


The new Jerguson No. 23 Drain of 
Sampling Valve is completely self drain. 





; 


| ing, for the valve stem seats on the out 


side of the valve body. It is ideal for 
installations where it is desirable to 
have the valve seat inside the wall of a 
vessel in order to prevent the typical 
condition of liquid remaining in the 
nipple and valve inlet. 


has outside screw and yoke construction 
to meet high temperature or corrosive 
conditions where inside threads cannot 
be tolerated. The efficient outside thread 
design eliminates possible freezing and 
allows the valve stem to work freely at 
all times. The No. 23 Valve provides 
foolproof operation because the stem is 
constructed with a left-hand thread, thus 
allowing the valve handle to operate in 
the normal direction of standard valves 


This rugged, new Jerguson Valve 
i 


Available in sizes from 34” to 2 
N.P.T. 34” and 1” sizes are recommended 
for pressures of 4000 Ibs. @ 100° F. and 
1000 Ibs. @ 750° F.; 1%, 14% and 7 
sizes are recommended for 600 lbs. @ 
100° F. and 250 Ibs. @ 750° F. Optional 
features include construction with 
tional outlet for such uses as a steaming 
out connection and with a reamer on the 
end of the stem to break away enc 
matter which may have collected on the 
inside vessel wall. 





Write for data unit and complete 






Gages and Valves for the 
Observation of Liquids ond Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass 


Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Ent 
Pétrole Service, Paris, France 
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printed-Circuit Connectors 
information, specifications and 

2 a available on the addition of 
firm’s rapidly expanding 
line of continental connectors for printed 
circuit applications. The new miniature 
right-angle pin and socket plug, and socket 
connector Series 600-70 is the smallest ob- 
tainable for dip soldering to printed circuit 

hoard. DeJur-Amsco Corp., Electronic 
‘Gules Div., 45-01 Northern Blvd., Long 
| Idand City 1, N. Y. 
Circle 35L on Readers’ Service Card 


two new series to 





Proportioning Pump 

| ¢ A low-capacity, medium-pressure unit 
that accurately proportions various solu- 
tions or chemicals is described in bulletin. 
Features of this proportioning pump are 
listed, together with descriptive data, ca- 
pacity table, cutaway dimension drawings, 
etc. Request Sup. Bulletin 1105-3, Pro- 
portioneers, Inc., 345 Harris Ave., Provi- 
dence, R. L. 
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Laboratory Glass Catalog 


e Fischer & Porter Co., Hatboro, Pa., has 
issued a 16-page catalog describing its line 
of Lab-Crest glassware, fabricated from 
Pyrex brand glass. Catalog 80C100 gives 
specifications and prices of Lab Crest 
precision-bore burettes in a variety of 
types and graduation levels. 
Circle 37L on Readers’ Service Card 











DO YOU NEED 


@ENGINEERS @ TECHNICIANS 
® MECHANICS ® SALESMEN 


© MANUFACTURERS 
REPRESENTATIVES 


wy 


i 

| Every month the ISA JOUR- 

| NAL reaches the personnel you 
, from engineering to sales. 

Use these Classified Advertis- 

ing pages to find “the right 

man for that position." 


Rates and Mechanical Require- 
ments are listed at the top of 
Page 109A. Deadline is |O0th 


of month preceding month of 
issue. 
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Tube Fabricating Equipment 


e Tube fabricating equipment Catalog 
1140 covers firm’s hand tools—tube cutters, 
flarers, benders—also bench-mounted bend- 
ers, power flarer, straight thread tapping 
and counter-boring tools, etc. Section on 
how to use the tools is included. Tube & 
Hose Fittings Div., Parker Appliance Co., 
17325 Euclid Ave., Cleveland 12, Ohio. 
Circle 38L on Readers’ Service Card 


DC Motors 


e Engineering data on special-purpose d-c 
motors are presented in a new design 
specification sheet. Units are available in 
a variety of input voltages, output powers 
and windings and are offered with gear 
speed-reducer and/or speed-governor. Per- 
formance curves and engineering data are 
included in literature. Induction Motors 
Corp., 570 Main St., Westbury, L. L, N. Y. 
Circle 39L on Readers’ Service Card 


Silicones 


e A new illustrated catalog, discussing 
more than 115 different applications for 
silicones, is available. Among the im- 
portant uses described are rubber products, 
electrical insulation, water repellents, tex- 
tile finishes, lubricants, release and anti- 
foam agents. General Electric Co., Silicon 
Products Dept., Waterford, N. Y. 
Circle 40L on Readers’ Service Card 


Versatile Staging Fixture 


e “Multi-Use Stage” is an eight-page, file- 
size booklet describing the versatile staging 
fixture recently developed by Optical 
Gaging Products, Inc., 26 Forbes St., 
Rochester 11, N. Y. Booklet shows pic- 
torially how the various holders can be 
used to stage a wide variety of parts on 
all makes of optical comparators. Includes 
dimensional drawings. 
Circle 41L on Readers’ Service Card 


Connector and Plug Holder 


e The new “Jiffy” Connector and Plug 
Holder, Model 157, a versatile device for 
cutting down on time required to make 
connections to electronic and _ electrical 
plugs, is outlined in data sheet. It holds 
any size connector and is adjusted in a 
second. MacDonald & Co., 1324 Ethel St., 
Glendale 7, Calif. 
Circle 42L on Readers’ Service Card 


Metallized-Paper Capacitors 


e Bulletin 152-1 introduces a new series 
of tiny, high-temperature bathtub-cased, 
metallized-paper capacitors. Base size of 
this Type SBXM series is 1 1/8” x 1” 
with heights of only 1/2” and 11/16”. 
Ratings are 0.1 to 2.0 mfd. at 200, 400 and 
600 v d-c working. Gives illustration, 
schematics and description. Cornell-Dub- 
lier Electric Corp., South Plainfield, N. J. 
Circle 43L on Readers’ Service Card 








NO. 3830A 


UNSURPASSED STABILITY @ 


‘he Welch Densichron is an _ electronic densi- 
a iy good sensitivity and unusually ——_ 
stability. It can be employed either for 7 
titative measurement of optical density, or a. 
sensing device for automatic control of — 
industrial processes in which constancy © ; _ 
mitted or reflected is a criterion © 
quality or uniformity of the product. 
3830A. DENSICHRON WITH BLUE PROBE. ’ Lin 
consists of the amplifier with sogarmnente-scek 
meter, blue-sensitive probe, metal probe ~o 
five different measuring apertures, a cone yt 
I@-inch aperture, and a set of Snateuetions. awe 
amplifier operates on 115 60-cyc .. “ 2 
only, except on special order. Each, $225. 

. DENSICHRON WITH RED PROBE. 
eo Geatical with — i = LU, — 
sensitive probe is furnished in p > ° 
sensitive probe. Each, $225.00 


volts, 








The Welch DENSICHRON 
_ —< ® 


Gives Exceptional Performance 
in Measurement of Reflectance 





EXCEPTIONAL LIGHT SENSITIVITY 
PATENTED MAGNETIC MODULATION e 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880 


1515 Sedgwick Street, Dept. ISA, Chicago 10, Illinois, U.S.A. 


Monufacturers of Scientific Instruments and Laboratory Apparatus 


~ 


ELECTRONIC 
DENSITOMETER 





and Transmittance 


Quick—Accurate Results 
Simple to Use 


NO. 3832A 
LECTION UNIT 


NO ZERO ADJUSTMENT 


It consists essentially of a probe unit contain- 
ing a photoelectric tube for detecting light energy 
and an amplifier to which it is connected by a 
flexible cable. The amplifier incorporates a milli- 
ammeter calibrated to indicate either optical den- 
sity on a ‘“‘log’’ scale or percent transmission on 
a ‘“‘linear’’ scale, depending upon the model. 


3832A. REFLECTION UNIT. When coupled to 
the Densichron amplifier, this unit becomes a con- 
venient reflectance meter. It has a self-contained 
light source, filter wheel, and phototube. Power 
for the lamp is taken from the amplifier through 
the same connector normally used for the probe. 
A viewing port permits the head to be correctly 
placed over the area to be measured. The unit 
includes optics for both small and large spot work, 
a calibrated gray scale, and three vitrolite work- 
ing standards. Each, $110.00 
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engineers... 

can you 
contribute 
to new 

developments 

in 

instrumentation 

in a new 


field? 


The small size of the turbines 
designed and developed here 
poses unique problems in in- 
strumentation. The close tol- 
erances, critical balance and 
other factors frequently re- 
quire new applications or 
even new instruments to com- 
plete the testing programs. 


Only a thorough knowledge 
of laboratory experimenta- 
tion instruments — including 
testing procedures and data 
recording systems — will en- 
able you to collect and corre- 
late the necessary informa- 
tion on air flow, flow veloc- 
ity, temperature distribution, 
fuel consumption, stress, 
shock and vibration. 


There are openings now 
in three general areas: 


* Development of engine instru- 
mentation. 


* Application of instruments to 
the testing of engine and en- 
gine components. 


* Development of electronic in- 
strumentation for data record- 
ing and data reduction. 


The work is on an advanced 
level, where a man’s initiative 
and imagination are re- 
warded quickly. Company 
benefits are comprehensive. 


For more information, write 
in complete confidence to: 


Box No. 2054 
c/o ISA Journal 


— 




















" resetting. 


> new literature 





Plastic Closures 


e Furnished complete with data sheets and 
actual samples, newly-revised, illustrated 
file-folder presents an expanded line of 
CaPlugs (Polyethylene closures). Tabbed 
and punched for handy reference in file 
cabinet or binder, the folder summarizes 
important data on the entire line of thread- 
ed and non-threaded caps and plugs for 
safeguarding products in process, storage 
and transit. CaPlugs Division, Protective 


Closures Co., Inc., 2207 Elmwood Ave., 
Buffalo 23, N. Y. 
Circle 44L on Readers’ Service Card 
Oil Filters 
e Bulletins F-135, F-153 and F-154 de- 


scribe a new series of oil filters that fea- 
ture a throw-away cartridge and easy service 
of the simplified three-piece construction. 
They are used in filteration of lubricating 
and fuel oils in internal combustion en- 
gines, for oil bath air filters and for filtera- 
tion of various types of industrial oils, 
fuel oils, solvents and coolants. The Hilliard 
Corp., Elmira, N. Y. 
Circle 45L on Readers’ Service Card 


Precision Coupling Kits 


e A packaged coupling kit for use in any 
electronic laboratory or breadboard and as- 
sociated mechanical development project is 
outlined in new catalog. Kit provides the 
solution to selecting which stock coupling 
suits a particular application. The couplings 
come assembled in a felt-lined case with 
associated hardware such as hangers, shafts, 
clamps and tools. PIC Design Corp., Div., 
of Benrus Watch Co., Inc., 477 Atlantic 
Ave., East Rockaway, N. Y. 
Circle 46L on Readers’ Service Card 


Electronic Timer 


e@ Complete information is available on the 
Premier Electronic Timer that incorporates 
advanced electronic design and split-second 
accuracy for repeat timing cycles without 
Model 1310 Electronic Timer is 
for use on 115 volt a-c current and will 
perform the timing operations desired by 
professional and amateur photographers, 
as well as technical and industrial applica- 
tions requiring accurate repeat timing. 
Photo Materials Co., 2100 W. Fulton St., 
Chicago 12, Ill. 
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Gravimetric Feeder 


e Advanced-design features of the new Hi- 
Weigh Model 37-20, belt-type gravimetric 
feeder developed to meet a need for an 
accurate, durable, medium-to-high-capacity, 
dry-materia] feeder are described in Bul- 
letin 35-N62. [Illustrated sections in the 
bulletin describe advantages, principles of 
operation, and unique Sens-a-Gram_ me- 
chanical controller. Omega Machine Co., 
345 Harris Ave., Providence, R. I. 
Circle 48L on Readers’ Service Card 











INSTRUMENT AND 
PROCESS ENGINEERS 


e Design 
© Instrumentation 


CAREER OPPORTUNITIES IN 


SOUTHERN CALIFORNIA 
* 


for men with a minimum of five ' 
experience in PROCESS DESIGN fo 


Petroleum or Chemical plants, 


OFFERING MAXIMUM 
OPPORTUNITIES FOR: 
Utilization and recognition of individ. 

ual initiative and ability. 


Broad responsibilities rather than nap. 
row specialization. 


Experience with a wide range of proc. 
esses. 
2 


LIBERAL SALARY RANGES, PROFIT 
SHARING, TOP BENEFITS, AND IDEAL 
WORKING CONDITIONS 
Submit resume of training and e 
perience to: 
The 


FLUOR CORP., LTD. 


ENGINEERS - CONSTRUCTORS 
2500 S. Atlantic Blvd. 
Los Angeles 22, Calif. 











pins : Leakprool 


B 
oF Metering Valves 





@ Hi Vacuum to 6000 PSI. 

@ "O" Rings and Teflon or Nylon 
Seats are standard. 

@ Over-torquing cannot damage seat 
or needle as buffer plate and me 
tering pin act as a forming die. 


@ Impossible to score needle o 
seat. 

@ Lifetime Valve—can be complete 
ly overhauled in a matter of mit 
utes without disturbing plumbing 
or mounting. 

@ The most economical valve in the 


long run. 


Write for further details. 


ROBBINS AVIATION 


1735 W. Florence Ave. 





Los Angeles 47, Calif. 
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classified advertising | ; 


RATES and MECHANICAL REQUIREMENTS 


pMPLOYMENT & BUSINESS Box Number counts as one line 1 4 page 7 
50 characters and spaces per line 1 3 ‘page 4% deep) 
i Open 10% discount on advance pay- (4% x 4%) deep) 
a Positions UP ment of 3 or more insertions 1/3 pase 
W d ordered at one time - 428 x 10 deep) 
iti ante POSITIONS WANTED .60c per page 
> poenene ine. payable in advance. No 1 : . x 10 deep) 
hones TT iseount —— at 
. Representatives Available Minimum— ' fe a Se deep 
Ww d 1 column inch _$ 13.00 we eee 10 deep) 
rese iv ante 1/6 page (3th x e 
> Rep ntatives (2a x 4% deep) 62.00 I ‘7 % deep) 


p Business Opportunities 


Answers to Box Number should be addressed Care of ISA Journal, Granite 


POSITIONS WANTED 


CAL ENGINEER. Ten years excellent 
seen in pneumatic control and measurement 
Thorough knowledge of vacuum tube amplifiers 
Desires sales connection in the instrument business 


ed in the sale of capital equipment Re- 
xe 410. 000 Dea ntial. Pittsburgh territory 
i 2052, % ISA Journal 


Box No. 


POSITIONS OPEN 


INSTRUMENT SUPERVISOR 
Mill at Three Rivers, Quebec, requires Instrument 
Man to head up department ‘He should be c apable 
of calibrating and recommending changes in equip 
ment as well as supervising maintenance crew Re- 
plies should contain full particulars as to e XD rience 
age, marital status and salary expected ISA 
Journal, Box No. 2053. 


Large Newsprint 


LOOKING FOR A 
TO FILL A_ POSITION, 
POSITION? Use classified advertising in the ISA 
dournal. Send your copy, etc. to Classified Depart- 
ment, ISA Journal, 313 Sixth Ave., Pittsburgh 22, 
Pennsylvania. 


REPRESENTATIVE, WANT 
LOOKING FOR A 











Electrical Instrument 
Lines Wanted 


Indicating portable, panel and 


ruggedized instruments and 


electric tachometers. 


Well established 
sales agency 


instrument 
Detroit wishes 
to replace instrument line lost 
due to establishment of factory 
branch office. Excellent 
tacts with Michigan Instrument 
users. 


con- 


Established 18 years. Occu- 
pies own office building. Reg- 
istered professional engineer 


personnel with 34 years instru- 
ment experience. 


Box No. 2051 
c/o ISA Journal 











COPY MUST REACH THE oA a JOURNAL. GRANITE BLDG., 
NO 


AVE., PITTSBURGH 22. 


| 


T LATER THAN 10TH 
PRECEDING DATE OF PUBLICATION. 


85.00 
108.00 
108.00 


294.00 


162.00 


162.00 


313 SIXTH 
OF MONTH 


EQUIPMENT & SUPPLIES 


> Wanted or For Sale 
> Used Equipment 
> Books — Patents 
> Materials — Services 


> Supplies — Miscellaneous 





Bidg., 313 Sixth Ave., Pittsburgh 22, Pa. 





STAFF INSTRUMENT 
ENGINEER 


We have an opening at our Baton 
Rouge chemical plant for a_ staff 
instrument engineer with good op- 
portunity for advancement. Would 
be responsible for technical service 
to maintenance organization and for 
the instrument phase of project de- 


sign. Must recommend, and develop 
when necessary, all instruments for 
new installations. Must be able to 


work directly from flow diagrams in 
developing design and specifications. 
Minimum BS with from about 4 to 
15 years of experience some of which 
must be electronic instrumentation 
as well as conventional instrumen- 
tation. Salary commensurate with 
ability and experience. Compre- 
hensive benefit plans. Interested 
persons are invited to submit a com- 
plete resume of their training and 
experience to: 


R. S. Asbury 
Ethyl! Corporation 
P.O. Box 341 
Baton Rouge, La. 











Offers immediate long range oppor- 
tunities for 


INSTRUMENT 
APPLICATION 
ENGINEERS 


Mechanical engineers with Steam 
Power or Process Plant experience. 


Immediate openings in San Fran- 
cisco and Los Angeles, California. 


Liberal relocation allowances for you 
and your family plus other emolu- 
ments. 


Send Resume to 
Manager of Employment & Placement 


BECHTEL 
CORPORATION 


220 BUSH STREET 
San Francisco 4, Calif. 
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_ } coming events 


APRIL 1957 


*April 10-12—ISA National Nuclear Confer- 
ence and Third Annual Southeastern Re- 
gional Exhibit will be held in Atlanta, 
Ga. Contact H. S. Kindler, ISA Dir. of 
Tech. Programs, 313 Sixth Ave., Pitts- 
burgh 22, or Exhibit Mgr., F. J. Tabery, 
3443 So. Hill St., Los Angeles 7, Calif. 


April 11-13—Ninth Southwestern IRE Con- 
ference and Electronics Show and Second 
National Simulation Conference, at Sham- 
rock Hilton Hotel, Houston, Tex. Con- 
tact Harvey Wheeler, P. O. Box 1234, 
Houston 1, Tex. 


April 13—National Symposium on Telemeter- 
ing sponsored by IRE at New Sheraton 
Hotel, Philadelphia. Contact L. P. Clark, 
Tele-Dynamics, Inc., 32nd St., Philadel- 
phia 4, Pa. 


April 15-17—Symposium on Systems for In- 
formation Retrieval, sponsored by Western 
Reserve University and Council on Docu- 
mentation Research at the University. 
Contact J. E. Shera, Dean, School of Li- 
brary Science, Western Reserve Univ., 
Cieveland 6. 


April 24-25—National Industrial Research Con- 
ference at the Conrad Hilton Hotel, Chi- 
cago. Contact C. E. Barthel, Armour Re- 
search Foundation, [Illinois Institute of 
Technology, 10 W. 35th St., Chicago 16, 
Ill. 


April 24-26—Seventh Region Institute of Ra- 
dio Engineers meeting at the U. S. Grant 
Hotel, San Diego, Calif. Contact the 
hotel. 


April 25-26—First Annual Meeting of the In- 
stitute of Environmental Engineers and 
an Equipment Conference sponsored by 
the Environmental Equipment Institute at 
the LaSalle Hotel, Chicago. Contact H. 
F. Sander, Vapor Heating Corp., 6420 W. 
Howard St., Chicago 31, ; 


April 27-May 2—39th Annual Meeting of Sci- 
entific Apparatus Makers Assn., at the 
Greenbrier, White Sulphur Springs, W. Va. 
Contact SAMA, 20 N. Wacker Dr., Chi- 
cago 6, Ill. 


*April 29-May 1—Third National ISA Flight 
Test Symposium at Statler Hotel, Los 
Angeles, Calif. Contact ISA Los Angeles 
Section. 5225 Wilshire Blvd., Los Angeles 
86, Calif. 


MAY 1957 


May 1-3—1957 Electronic Components Sym- 
posium sponsored by IRE, AIEE, RETMA, 
and WCEMA at the Morrison Hotel, Chi- 
cago. Contact J. S. Powers, 84 E. Ran- 
dolph St., Chicago 1, IIl. 


*May 9-10—Pacific Northwest Instrumenta- 
tion and Automation Exhibit, sponsored 
by ISA’s Seattle Section. Contact E. D 
Pettler, Consolidated Electrodynamics 
Corp., P. O. Box 71, Boeing Field, Seattle 
8, Wash. 


*May 13-14—Symposium and Exhibit on New 
Electronic Developments in the Field of 
Measurement and Control, sponsored by 
ISA’s Northern California Section. An- 
nual Manufacturers Night and a Mainte- 
nance Clinic will also be held. Contact 
K. E. Hallikainen, 1341 Seventh St., Berke- 
ley 10, Calif. 


May 13-15—National Conference on Aeronau- 
tical Electronics sponsored by the Institute 
of Radio Engineers at the Dayton-Biltmore 
Hotel, Dayton, Ohio. Contact IRE, 1 East 
79th St., New York 21, N. Y. 


*May 13-15—Recent Developments in Research 
Methods and Instrumentation Symposium 
sponsored by ISA’s Washington Section 
along with other groups. Will be held 
in conjunction with the Seventh Annual 
Research Equipment Exhibit. Contact the 
Dept. of Health, Education and Welfare, 
Public Health Service, National Institutes 
of Health, Bethesda 14, Md. 


May 14-16—Industrial Nuclear Techno!ogy Con- 
ference sponsored by Armour Research 
Foundation and Nucleonics Magazine. 
Contact the Foundation, West 35th St., 
Chicago 16, Ill. 


May 20-23—1957 Design Engineering Show 
at New York’s Coliseum. Contact Clapp 
oe is oa 341 Madison Ave., New York 
17, N. Y 
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May 22-25—Annual Meeting of the American 
Institute of Chemists at the Sheraton- 
Mayflower Hotel, Akron, Ohio. Contact 
AIC, 60 East 42nd St., New York 17, N. Y. 


*May 23-24—Instrument Exhibit sponsored by 
ISA’s Cincinnati Section. Contact F. T. 
Edmonson, Strafer St., Cincinnati, Ohio. 


*May 27-29—Seventh Annual National Tele- 
metering Conference sponsored by ISA in 
cooperation with AIEE, IAS, at the Hotel 
Cortez, El Paso, Tex. Contact H. Pruss, 
Federal Electronics Corp., 1136 N. Las 
Palmas Ave., Los Angeles 38, Calif. 


JUNE 1957 


June 4-5—Rectifiers in Industry Conference 
sponsored by AIEE at the Morrison Hotel, 
Chicago, Ill. Contact AIEE, 33 W. 39th 
St., New York 18, N. Y. 

June 6-8—Annual Meeting of the National 
Society of Professional Engineers at the 
Statler-Hilton Hotel, Dallas, Tex. Con- 
tact NSPE, 2029 K St., N. W., Washing- 
ton 6, D. C. 


June 08d Gent Ananel Meeting of ASME 
at the Sheraton-Palace Hotel, San Fran- 
cisco, Calif. Contact ASME, 29 W. 39th 
St., New York 18, N. Y. 

June 9-13—Semi-Annual Meeting of the Amer- 
ican Rocket Society at the St. Francis 
Hotel, San Francisco, Calif. Contact 
ARS, 500 Fifth Ave., New York 36, N. Y. 


June 10-11—Second RETMA Symposium on 
Applied Reliability at the Hotel Syracuse, 
Syracuse, N. Y. Contact RETMA, Engi- 
neering Dept., 11 West 42nd St., New 
York 36, N. Y. 

June 12-14—Operations Research Conference 
sponsored by Illinois Tech. Contact IIli- 
nois Institute of Technology, West 33rd 
St., Chicago 16, III. 


*June 13-15—Third National Symposium on In- 
strumental Methods of Analysis at Uni- 
versity of Chicago. Sponsored by ISA. 
Programming by Analysis Instrumentation 
Committee. Contact Herbert S. Kindler, 
Director of Technical Programs, ISA, 31: 
Sixth Ave., Pittsburgh 22. 

June 17-19—National Conference of IRE’S 
Professional Group on Military Electronics 
at the Sheraton-Park Hotel, Washington, 
D. C. Contact R. E. Frazier, Cornell 
i. ce Lab., P. O. Box 235, Buffalo 

June 17-21—Annual Meeting of the American 
Society for Testing Materials at Chalfonte- 
Haddon Hall, Atlantic City, N. J. Contact 
ASTM, 1916 Race St., Philadelphia 3, Pa. 


June 19-21—Annual Meeting of the Assn. for 
Computing Machinery, at the University 
of Houston, Houston, Tex. Contact ACM, 
2 East 63rd St., New York 21, N. Y. 

*June 24-25—Joint Meeting of ISA’s D-15 Com- 
mittee on Automatic Controls for Heating 
and Airconditioning and ASHAE Guide 
Subcommittee on Controls. Contact N. J. 
Janisse, Johnson Service Co., 507 E. Mich- 
igan St., Milwaukee 1, Wis. 


AUGUST 1957 


*Aug. 28-30—International Conference on Gas 
Chromatography at Michigan State Uni- 
versity. Sponsored by ISA. Programming 
by Analysis Instrumentation Committee. 
Contact Herbert S. Kindler, Director of 
Technical Programs, ISA, 313 Sixth Ave. 





SEPTEMBER 1957 


*Sept. 9-13—12th Annual ISA Instrument- 
Automation Conference and Exhibit will 
be held at the Cleveland Auditorium. 
For more information contact H. ‘ 
Kindler, Director of Technical Programs, 
Instrument Society of America, 313 
Sixth Ave., Pittsburgh 22, Pa., or Ex- 
hibit Mgr. F. J. Tabery, 3443 So. Hill 
St., Los Angeles 7, Calif. 











NOVEMBER 1957 


*Nov. 7-8—Seventh Annual Symposium of 
ISA’s Philadelphia Section. Entitled ‘““New 
Ideas in Instrumentation Evolved from 
Nuclear Developments.” Contact Warren 
Brand, Conoflow Corp., 2100 Arch St., 
Philadelphia 3, Pa. 
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